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Honorable Brendan T. Byrne
S Governor of New Jersey S

Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for White’s Pond Darn in Bergen
County, New Jersey which has been prepared under authorization of the Darn
Inspection Act, Public Law 92—367. A brief assessment of the dam’s condi-
tion is given on the first pages of the report.

Based on visual inspection, available records, calculations and post opera—
tional performance, White’s Pond Darn is judged to be in good condition. How-
ever, the dam’s spillway is considered seriously inadequate as 18 percent of
the Probable Maximum Flood (PMF) would overtop the darn. To insure adequacy S

of the structure, the following actions, as a minimum, are recoamended. S

a. Studies should be undertaken and completed by the owner to determine
the moat effective means of increasing the spillway capacity within six months
from the date of approval of this report. Implementation of corrective mea—
sure should begin within one year from the date of approval of this report.
Due to the potential for overtopping of the dam , detailed emergency operation,
warning and evacuatiou plans should be developed and placed in operation with-
in two months from the date of approval of this report.

b. A study consisting of a piezom~tric survey to determine water levels
in the left abutment and its effect on the abutment stability should be com-
pleted within one year from the date of approval of this report. Any required
remedial work 4as a result of this study should be initiated within calendar
year 1979.

c. The following remedial actions should be undertaken and completed
within six months from th. date of approval of this report:

[
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(1) Heightening of the left spillvay training wall to prevent over-
topping during high spilluay discharges.

(2) Regrade and protect the present eroded areas in back of this S

wall.

(3) Repair aloughed riprap bank protection downstream of the left
S spiliway training wall damaged by the November 8, 1977 over—

topping.

(4) Anchor the 36—inch dia. low level outlet gate frame firmly in
order to eliminat, presently observed leakage.

(5) A gage should be installed at the dam and read during severe S
rainstorms and at routine operating and maintenance visits to
the dam. A permanent log should be kept of all maintenance
and operating events of the dam, the pond and the low level
outlet gate.

_A copy of the report is being furnished to Mr. Ditk C. Hofman, New 
S

Jersey Department of Environmental Protection, the designated State

5 Office contact for this program. Within five days of the date of
this letter, a copy will also b~ sent to Congressman Andrew McGuire S

of the Seventh District. Under the provisions of the Freedom of In-
formation Act, the inspection report will be subject to release by
this office, upon request, thirty days after the date of this let— S

ter.

S Additional copies of this report may be obtained from the National
Tachnical Information Services (NITS), Springfield, Virginia 22161
at a reasonable coat. Please allow fo’tr to six weeks from the date
of this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the iinplemen—
tation of the recommendations made as a1 result of the inspection.
We accordingly request that we be advised of proposed actions taken
by the State to i~~lement our recommendations.

Sincerely you , J

1 m c i  ~~~~~~~~~ 
4(~~~cp ‘~~

As stated Colonel, Corps of Engins~tsk District Engineer

3. Cy furn : 4
Mr. Dirk C. Hofman , P. E.
Department of Environmental Protection $
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Name of Dam: White ’s Pond Dam, I.D, NJ 00233
Sta te Located: New Jersey ‘~‘~ 

.

County Located : Bergen S

Stream: Hohokus Brook :

• ~~~
Date of Inspection: May 2, 5 and 6, 1978 —

Assessment of General Condition of Dam with respect to Safety and
Recommended Action with Degree of Urgency

The physical condition of White’s Pond Dam Is good because of a recently
completed (1976) reconstruction of the facility. The spiliway is serious-
ly inadequate since it cannot pass the routed PMF and can only pass approx-
imately 17 percent of the PMF without overtopping the dam. A recent serious

4. rainstorm event which occurred on November 8, 7977 has verified the spill-
way’s insufficiency , overtopping the dam’s left and right abutments by one
to three inches, causing some damages. The watershed of the dam Is still
in an increasing state of urbanization and ordinary storm event discharges
are expected to increase In the future.

It is recommended that a study be undertaken immediately to determine the
most effective means of increasing the darn spiliway capacity. This study

S should be completed within 6 months ar4 corrective measures implemented
within the year. The present left spillway training wall is poorly orient-
ed and permi ts spiliway discharge water to overtop it and erode the abut-
merit embankment material behind It. This wall should be raised and the
abutment regraded and protected with stone riprap. This work should be

S 
completed within six months. Thesource of seepage in the leftabutjnentshould

S 

be Investigated by means of a plezometric survey of this area. This study SS 
should be completed within 12 months and_ CD rective measures d

(~~~~~~~~~c~~ 5n
Robery~rshowitz . 

/ 
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Based on visual inspection, available records, calculations and post opera-
tional performance, White’s Pond Darn is judged to be in good condition. How-
ever, the dam’s spillway is considered seriously inadequate as 18 percent of
the Probable Maximum Flood (PMF) would overtop the dam. To insure adequacy S

of the structure, the following actions, as a minimum, are recommended.

S a. Studies should be undertaken and completed by the owner to determine
S the most effective means of increasing the spillway capacity within six months

from the date of approval of this report. Implementation of corrective mea-
sure should begin within one year from the date of approval of this report. S

Due to the potential for overtopping of the dam, detailed emergency operation, S

warning and evacuation plans should be developed and placed in operation with—
S in two months from the date of approval of this report.

b. A study consisting of a piezometric survey to determine water levels
in the left  abutment and its effect on the abutment stability should be com-
pleted within one year from the date of approval of this report . Any required
remedial work as a result of this study should be initiated within calendar
year 1979.

C.  The following remedial actions should be undertaken and completed
within six months from the date of approval of this report:

(1) Heightening of the left spillway training wall to prevent over-
topping during high spiliway discharges.

(2) Regrade and protect the present eroded areas in back of this
wall.

(3) Repair sloughed riprap bank protection downstream of the lef t
spiliway training wall damaged by the November 8, 1977 over— S

topping.

(4) Anchor the 36— inch dia. low level outlet gate frame firml y in
order to eliminate presently observed leakage.

(5) A gage should be installed at the dam and read during severe
rainstorms and at routine operating and maintenance visits to
the dam. A permanent log ~should be kept of all maintenance
and operating events of the dam, the pond and the low level

let 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ !
Colonel Corps of Engineer
Diatri En ineer

DATE: 31
;$~
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

WHITE ’S POND DAM, I.D, NJ 00233

S E C T I O N  1

1.. PROJECT INFORMATION

1.1 General

a. Authority
The Dam Inspection Act, Publ ic Law 92-367 of August 1972 authorizes the
Secretary of the Army, through the Corps of Engineers to initiate a nation-
al program of dam inspections. The inspection of White ’s Pond Dam was
carried out under Contract DACW61-78-C-OlOO to the Department of the
Army, Ph i ladel ph ia Distr ict , Corps of En gineers by the en gineer ing f irm
of Harris-Ed Associates of Woodbridge , New Jersey.

b. Purpose of Inspection
S The purpose of the Inspection and evaluation Is to identify conditions

which threaten the public safety and thus permit the correction of the
S conditions In a timely manner by the owners. The National Inventory of

Dams will be updated by the data acquired during the Inspection.

1.2 Description of Project

a. General Description of Dam and Appurtenances

White’s Pond Dam consists of a central broad crested ungated spl Flway

section between earth abutments. The spiliway is vee-shaped In plan. The

central spillway section consists of a center concrete core wall varying

- 4,

______  S S ~5~~~~S ~~~~~~~~~~~~~~~~~~~~~~~
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S in thickness from 18 inches at the top to 4 feet at the base and trenches
into the foundation subgrade to a depth of 3 feet. The upstream fill be-
hind the core wall consists of puddled earth laid on a 2 horizontal on 1

vertical slo pe and terminatin g at an upstream concrete gravi ty heel cut-
off wall , approximately 8-foot high and founded on the subgrade. The
downstream slope of the spillway consists of stone fill laid on a 2 hori-

zontal on 1 vertical slope terminating at its downstream end on a 4-foot

high concrete gravity toe retaining wall founded on the subgrade. Accord-

ing to data in the New Jersey Department of Environmental Protection files ,
the spillway is founded on hardpan. The 8-foot wide flat crest and upper
2 ft. -6 in. of the upstream and downstream spiliway slopes between the
toe and heel slope retaining walls is paved with a 12 to 15-Inch slab of
reinforced concrete. The lower portion of the slopes consists of boulders

with an unreinforced concrete fac ing of un known thic kness . The total
length of the spillway is 133.5 feet between the wingwalls and the crest

is at elevation 229.7 MSL. -

The right abutment was rebuilt in 1976, to prov ide a new low l evel
outlet. The reservoir cut-off on the right abutment is achieved by a
12-foot wide clay core extending down to elevation 212. The right abut-
ment has nom inal top w idth of 10 feet at elevation 232, and is composed S

of selected backfill on either side of the clay core. The upstream
right abutment slope is 2 horizontal on 1 vertical and is surmounted by S
a concrete cap and low gravity wall whose top elevation is 233 MSL. 

S

The right abutment upstream slope is overlain by a 2-foot thick clay
blan ket extend ing in elevation between 228 MSL at the top and 217 MSL
at the bottom. The cap wal l connects to the right abutment spiliway wing-

wall on one en d,and to the sl’$ghtly higher ground forming the right shore S

2
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line of the pond on the other. The clay blanket has also been installed
on the upstream face of the spiliway section on top of the concrete face
slab and behind the heel slope retaining wall between the same elevation
limits as on the right abutment. The spiliway blanket was also placed
as part of the 1976 reconstruction. The left abutment is approximately
in the same condition as indicated in the original construction plans
dating to 1939, consisting of a wide earth section protected at the
reservoir side by a concrete gravity cut-off wall approximately 50-ft
long.

Downs tream of the spil iwa y, a short 14-foot stilling basin has been
provided in the 1976 reconstruction containing chute blocks, baf fle
blocks and a sloping end sill , keyed approximately 3 feet into the
channel bottom of Hohokus Creek. A short 7-foot wide section of the
downstream spiliway chute concrete protection slab was replaced in 1976
to provide a proper connection between the original construction and the
new still ing basin (see Section D-D on Drawing 7).

The right abutment spiliway wingwal l has been extended to provide an
S outlet for a 54-Inch diameter diversion pipe used to control brook water

during the 1976 reconstruction. This pipe is now plugged at Its upstream
end. This wall also serves as the outlet head wall for a 36-inch dia.
low level outlet. The low level outlet is controlled by a face mounteJ
36-Inch diameter slide gate. The intake end of the low level outlet S

rests on the upstream slope of spiliway section, and is flared. Local
riprap protection has been provided at the low level inlet area. S

Downstream of the wei r, the channel banks of the Hohokus Brook have been
protected with dumped stone riprap for a distance of approximately 200
feet.

S 

The reservoir rim has very gentle and flat slopes to approximately 4 ft.
above spiliway crest level . The reservoir is subject to considerable sedi—
mentation and has been dredged twice in the last six years.

3
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b. Location
White ’s Pond Dam Is located on Hohokus Brook in the Borough of Waidwick ,
Bergen County, New Jersey , upstream of the brook crossing at Hopper Ave.
Hoholçus Brook is a tributary of Saddle Brook, and part of the Passaic
River drainage basin.

c. Size Classification
According to the “Reconinended Guidel ines for Safety Inspection” by the
U.S. Department of the Army, Office of the Chief of Engineers, the dam
Is classified in the dam size category as being “Small” , since Its storage
is less than 1,000 acre-feet. The dam is also classified as “Small” be-
cause its height is less than 40 feet. The overall size classification S

S 
is “ Small” . 

S

d. Hazard Classification
The dam has been classified as having High Hazard Potential in the S
Nat ional Inventory of Dams , on the basis that failure of the dam and its
appurtenances would result in excessive damage damage to downstream pro-
perty together with the possibility of the loss of more than a few lives.

e. Ownership
Wh i te ’s Pond Dam is owned by the Borough of Waidwick.

f. Purpose of Dam
The dam is operated as a Borough recreation facility for small non— S

powered boating and fishing.

g. Design and Construct ion History
The dam was designed before 1939 by J. Paul Savage of Oradel l, New Jersey, 

S

and completed under WPA auspices . The dam was destroyed in 1975 by a corn- 
S

bination of previous vandalism and flood damage In the right abutment 
S

4
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area, leaving the spillway and left abutment intact and salvageable
S In 1975, the dam was redesigned by Boswell Engineering Company, of

I - 

Waldwick, New Jersey, and the rebuilding was completed in 1977.

h. Normal Operating Procedures
The norma l opera ting procedure is to a l low the stream water to flow

S over the weir, keeping the low level outlet closed. The low level out- S

let Is not opened during rain storms. The low level outlet Is used to
draw-down the water level in the reservoir for reservoir dredging pur-
poses.

I

S

— 

•
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1.3 Pertinent Da ta S

The Hohokus River watershed above White’s Pond Dam Is In a hilly area
with sparse cultivated areas and woodland mixing with low density resi-
dential area. A drainage map of the watershed of the White’s Pond Dam S

S 
is presented on Plate 1, Appendix D.

S a. Drainage Areas
At dam axis, drainage area Is 14.85 square miles.

b. Discharge at Dam Site

Maximum known flood at dam site: Estimated at 3200 cfs on Nov. 8, 1977,
dam abutments were overtopped

Warm water outlet at pool elevation: 43 cfs at pool elevation 229.7
(low level outlet)

Di version tunnel low pool outlet
at pool elevation: NA

Di version tunnel outlet at pool
elevation: NA

Gated spiliway capacity at pool
elevation: NA

Gated spillway capacity at
maximum pool elevation: NA

Ungated spillway capacity at
maximum pool elevation: 3100 cfs at elevation 233.0

Total spiliway capacity at S

S maximum pool elevation: 3100 cfs at elevation 233.0

c. Elevation (feet above MSL)

Top darn: Elevation 233.0

S 

Maximum flood control pool: NA S

4, Full flood control pool: NA

k 
__ ____ _ _ _ _  ___________

- 

_  _ _  
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~ Recreation pool : 229.7

S Splllway crest: 229.7

Upstream portal Invert diversion
S tunne l : NA 

S

Downstream portal invert diversion
tunnel : NA

Streanbed at centerlIne of darn: 2l9.2~
Maximum tallwater: Elevation 223.2 at Q = 2310 cfs;

no other rating stages availabl e 5

d. Reservoir

Length of maximum pool: 1,600 feet (estimated)
S Length of recreation pool: 1,000 feet

Length of flood control pool: NA

e. Storage (acre-feet)

Recreation pool : 56.8 AF

Flood control pool: NA

Design surcharge: 82.7 AF at elevation 233

Top of dam: 82.7 AF at elevation 233

f. Reservoir Surface (acres)

S Top darn: Area = 7.5 acres at elev. 233
Maximum pool: Area = 7.5 acres at elev. 233
Flood-control pool: NA

Recreation pool: Area = 7.1 acres at elev. 229.7

- Spiliway crest: Area = 7.1 acres at elev. 229.7
S I

4-I
S ~~~~~
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-. g. Dam
5 

Type: Earth and cobble fill with earth
abutment

Length: 250 feet

S 
Height: 10.5 feet maximum

Top width: 8 feet (spiliway section)

Side slopes - Upstream: 1 on 2 (spillway)
- Downstream: 1 on 2 (spillway)

Zoning: Puddled earth U/S; cobble fill 0/S

Impervious core: 18-in, thickness concrete core wall (mm .)

S Cutoff : None S

Grout curta in: None

S h. Diversion and Regulating Tunncl

Type: 54-inch diameter , plugged
Len gth: NA
Closure: NA
Access: NA
Regulating Facilities: NA

1. Spillway

Type: Ungated, paved,earth and cobble fills
Length of welr: 133.5 feet
Crest elevation: 229.7
Gates: None
U.S. Channel : None
0/S Channel : Stilling basin - 14-ft.long

iI
8 

— — 

S
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j . Regulating Outlets S

S 

Low level outlet: 36-inch diameter

Controls: 36-inch diameter slide gate,
5 manually operated

S Emergency gate: None

Outlet: Into stilling basin S

~
S S

54~~~
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2. ENGINEERING DATA

2.) Design

S 

A complete set of drawings exists for White’s Pond Dam reconstruction,
dated September 1976. This set concerns itself only with reconstructIon

S 

aspects and does not show pertinent details of the original construction.
Several other drawings relating to the original dam designed were reco-

vered from the files of the New Jersey Department of Environmental Pro-

tection. No design computations for either the reconstructed or original

dam were made available for this inspection. A selection of design draw-

ings relating to the original and reconstructed dam are included in
Appendix B. A check list for Engineering Data is included in Appendix A.

2.2 ConstructIon S

The available data on construction uncovered for this report are the

reports In the files of the N.J. Department of Environmental Protection

relating to the progress of the reconstructed dam facility. Colored

photographs depicting the progress of the reconstruction of White’s Pond
Dam in 1976 were available and Inspected in the offices of the design S

engineer , Boswell Engineering Company, of Wa ldw ick , New Jersey.

2.3 Operation S 

S

S 

No records are kept Of the water level In the reservoir behind the dam.

The reservoir Is not regulated and water is allowed to flow over the spill-

way according to the reservoir inflow. The low level outlet is normally
never opened except to lower the reservoir surface to accomplish pond S

dredging. The owners have stated that the gate is operable.

10
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2.4 Evaluation

a. Availability

S The availability of engineering data is not considered fully adequate to
assess the safety of the structure for the Phase I inspection. Missing
data pertains to the length of the upstream reservoir wall on the left
abutment and the properties of the soil in the left abutment section.
Additional data is needed pertaining to the tailwater rating curve.
A check list of Engineering, Construction, and Maintenance Data Is
included in Appendix A.

b. Adequacy
The engineering data assembled is not considered fully adequate for the
Phase I inspection. Additional data Is needed to assess the seriousness
of the left bank seepage which was observed to be dayl ighting downstream
of the left spiliway trainIng wall.

c. Val idity
5 There Is no reason to suspect that the engineering data acquired is not

valid or representative of the dam as It stands. We have checked the
availabl e contract plans visually with what is actual ly built and cannot
detect any significant deviations without a full scale detailed as
built survey, which is not consIdered necessary for this phase.

~
i S 

_  
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S E C T I O N  3

3. VISUAL INSPECTION

3.1 Findings

a. General
White ’s Pond Dam as recently reconstructed is in relatively good condi-
tion, but has suffered some damage due to overtopping during the rain- S

storm of November 8, 1977,and exhibits some leakage on the left abutment.
The visual inspection check list Is included in Appendix A.

b. Dam

1. Seepage and Leakage
Seepage was observed coming out of the left channel bank , some 20 feet
downstream of the end of the left spillway training wall and is 10 feet
in lateral extent. The seepage volume is estimated at 1-2 gpm . The
source of the water is thought to be the reservoir, pass ing through the
left abutment.

2. Structures to Abutment SectIon
The spillway is separated from the abutment sections by training walls.
On the left abutment, the upstream reservoir wall connects to the wingwall

and Is meant to achieve reservoir cutoff. On the right abutment, a clay
core extends from the spillway training wall to naturally higher ground.
Leakage in the left abutment raises doubts about the effectiveness of
head-water cut-off.

3. Drains
A series of drains were installed in 1976 in the toe of the spillway to
drawdown the water level In the cobble fill downstream of the cutoff wall
and to discharge the water flow into the stilling basin. These drains appear
to be performing adequately. S

12
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4. Foundation S

No Information as to the subgrade is available on the contract drawings.
Data in the files of the New Jersey Department of Envi ronmental Protection S

list the foundation in the 1976 reconstruction application as “Sandstone
and bedrock”. The original permit application in 1939 lists the foundation
as hard pan. No rock was uncovered in the 1976 reconstruction in the right
abutment. The clay cut-off core on the right abutment adjacent to the spIll-
way went down to elevation 212, the level of the concrete core wall at the S

center of the splllway. The clay cutoff did not encounter hardpan and
- terminated in a sandy material.

The dam and reservoir at some depth are underlain by red, fine-grained 
S

sandstone (Brunswick Formation). No outcrops were noted, butwha t appears
to be residual red sand lines the reservoir shore. Materials occurring
downstream of the left abutment are either residual sands, f i ll or river 5

5

deposited gravels and sand. The lattLr origin is least likely at this time.

5. Surface Cracks on Concrete Surfaces
Small isolated cracks were noted on right downstreair ace of the Vee
shaped spiIlway section. Spiliway facing concrete Is In fair or servi-
ceable condition. The existing upstream reservoir wingwall on the left
abutment has been raised since the original construction and is in fair
serviceable condition. The construction joint at the interface between
new and old concrete is poorly formed and misaligned. The stilling basin
floor chute blocks and end sill were under tailwater and could not be
observed. There was no structural cracking observed any place, and all
horizontal and vertical alignments seemed acceptable.

6. Embankment Sections at Both Abutments

S Left Abu tment S

5
5 The leakage in the left abutment has been described above. The left abut-

S 
ment Is a massive low lying wide fill area and has served in effect as an S

13
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auxiliary spiliway when the dam was overtopped, eroding the downstream
channel bank riprap byunderminlng it. The resulting sloughing and -

slumping can be noticed in a local area 10-foot long. The poor geometric
orientation of the left spillway training wal l causes spiliway water at
high discharges to jump over the wall and erode the fill behind it. 

S

This action is potentially dangerous to the stability of spillway sec- 
S

tion and left abutment, if left uncorrected. S

. Right Abutment
No signs of distress or leakage were observed, even though the area was S

overtopped in November 8, 1977.

7. Outlet Works
The concrete surfaces were all in good condition.

S i

White’s Pond Dam contains a single manually operated 36-inch diameter
circular sluice gate located on the extension of the right spiliway

S training wall on the right side of the spiliway. The gate is a handwheel
operated rising stem type, designed for unseating pressure (Armco Model
No. 20-100), and can be used for by-pass or reservoir drawdown. 

S

S 
This gate is located at the end of a 36-Inch diameter reinforced concrete
pipe leading from the flared Intake on the upstream face of the em-
bankment , invert elevation 221.0 MSL.

S There was a leak of approximately 10 gpm coming from between the sluice
gate frame and the face of the concrete spillway training wal l extension

S 
to which the frame was anchored. No structural failure of anchor bolts
or concrete could be found. The leakage is most likely due to failure

5
5 

of grouting or caulking compound.

~~~~~~~~~~~~~~~~~1 
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In general , the sluice gate was in good condition. The gate operating
mechanism was protected from unauthorized operation by a chain link
fence enclosure. The gate wheel is stored with the Waidwick Borough
Department of Public Works.

A 54—inch diameter reinforced concrete pipe passes under the right abut- 
S

ment and exits in the right spillway training wall extension to the S

S right of the 36-inch low level outlet. This pipe was used for stream
diversion and has been plugged at its upstream end. It appears to be
conveying a very small amount of leakage water of undetermined origin.
This leakage is not considered serious. The grating planned in 1976 was
missing at the time of the visual inspection.

c. Appurtenant Structures
There are none in this installation.

S d. Reservoir Area S

The reservoir rim is very flatly sloped approximately up to the top of
dam level, elevation 233. During the November 8, 1977 storm , the reservoir
rim was overtopped on the left pond shore. This area has subsequently
been regraded to prevent the recurrence of such an overtopping. There
has been considerable sedimentation in the pond and It has been dredged
twice in the last six years.

e. Downstream Channel
S 

The downstream channel Is wel l defined and has had dumped riprap bank

S slope protection Installed in the 1976 reconstruction for a distance
of approximately 200 feet downstream of the stilling basin. The riprap

S has slumped locally due to undercutting by overtopping water on the
left abutment. The channel Is clean and generally unobstructed. S

16
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3.2 Evaluation

The principal weakness in the dam exists in the left abutment area:

• There is seepage water apparently coming through the
abutment and existing in downstream stream bank.

• The left spillway training wall is too low, and has
been overtopped causing considerable erosion behind
the wall and tend ing to en dan ger the stabi lity of the
left abutment and the spiliway section.

• The left abutment has been overtopped within the last
year and has caused local bank riprap failure.

• The left abutment, as well as the r ight one , is of
insuff ic ient heigh t to pass modera tely severe floods
safely over the spiliway without overtopping .

~~~~~~~~~~~ _ S S S~~ 

- 
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4. OPERAT IONAL PROC EDURES

4.) Procedures

White’s Pond Dam is operated as simple overflow structure. There is no
attempt to regulate flows by means of the low level outlet gate. The
dam is maintained and attended in Conjunction wi th the recreational
facilities at the pond by the Waidwyck Borough Department of Public
Work s. S

4.2 Dam Maintenance

There is no regularly scheduled dam maintenance program due to the new-
ness of the reconstruction.

4.3 Maintenance of Operating Facilities S
The operating controls are maintained in conjunction with normal visits

S to the recreat ion facil ities at White ’s Pond Dam.

4.4 Description of any Warning System in Effect

No warning system has been established to alert downstream res~dents of
possible dam misfunction, overtopping or hi gh stream stages.

S 

S

_ _ _
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4.5 Evaluation S

U S ~S
5 Operational procedures are simple in line with the simple facilities.

A formal annual inspection should be initiated utilizing the current

format of the Corps of Engineers check list. Logs should be kept of the

S operation and maintenance of the low level outlet gate. Records should

be kept of water levels during unusual storm events and pond dewaterings. S

A staff gage should be installed to aid in these loggings, keyed to the 
S

S crest elevation of the spiuiway.

_ _ _ _  _ _ _ _  
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S E C T I O N  5

5. HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data S 
S

The evaluation of the hydraulic and hydrologic features of the White ’s
Pond Dam was based on criteria set forth in the Corps’ Guidel ines and
additional guidance provided by the Philadelphia District, Corps of
Engineers. The Proba5le Maximum Flood (PMF) was calcula ted from the
Probable Maximum Precipitation (PMP) using Hydrometeorological Report
#33 with sta~dar~ reduction factors. The Snyder method was adopted for
deriving the uni t hydrograph. The Snyder unit hydrograph coefficients
of Ct = 2.7 and 640 Cp 400 were used. S

initial and infi l tration loss rates were applied using SCS procedure
to the Probable Maximum Storm rainfall to obtain rainfal l excess. The
rainfall excess was then appl ied to the unit hydrograph utilizing the
computer program HEC-).

The computed peak discharge of PMF and one half of the PMF are 15,829 cfs
and 7,914 cfs respectively.

S Both the PMF and one half PMF inflow hydrographs were routed through
the reservoir by the modified Pul s method,also utilizing computer program S

HEC-l. The peak outflow discharges for the PMF and one half of PMF are
15,587 cfs and 7,908 cfs respectively. Both the PMF and one half of the
PMF result in overtopping of the dam.

A spillway rating curve was derived using splllway dimensions and
characteristics provided In the construction drawing. The reservoir
stage-capacity curve above the spiliway crest was obtained from available

- 
S
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data provided by Boswell Engineering Company, Ridgefield Park, New Jersey, S

and supplemented by planimetering U.S.G.S. 7.5 minutes quarangle sheets.
The spil1wa~y rating curve and the reservoir stage-capacity curve are pre-
sented in Plates 2 and 3 of Appendix D respectively.

b. Experience Data S

The only significant flood since the reconstruction of the dam occurred
on November 8, l977~ and had an estimated discharge of 3,200 cfs and a S

reservoir elevation of 233.1 (estimated), overtopping the dam by approx-
imately one inch.

c. Visual Observations
It was noted the sluice gate was leaking . There was no evidence of 

S

excessive sedimentation due to recent developments in the drainage basin
which could cause a sudden increase in sediment load which may pose danger
to the dam. The reservoir has been dredged periodically. Severe erosion
was observed at the back of the left spillway training wall which occur-

S 

red as a result of the November 1977 flood.

d. Overtopping Potential
An Indicated in item a. above, both the Probable Maximum Flood and the
one half of the Probable Maximum Flood, when routed through White’s Pond
reservoir, result In overtopping the dam. The PMF and one half PMP over-
topped the dam by 1.65 feet and 0.7 feet respectively.

The spillway is only capable of passing a flood equal to about llpercent of
the PMF without overtopping the dam. Since PMF is the Spl l lway Design
Flood (SDF) for this dam according to the Reconmended Guidelines for
Inspection of Dams by the Corps, the spiliway capacity of the White’s
Pond Dam is considered”inadequate”.

St
~~~
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S E C T IO N  6

6. STRUCTURAL STABILITY S

6.1 Evaluation of Structural StabiuitU~

S a. Visual Observations
The spiuiway welt has withstood floods since its construction in 1939.
The addition of a small stilling basin downstream of the toe enhances
its ability to withstand potential progressive failure by undercutting
of the downstream channel invert. The earth abutments are wide and
massive and structurally stable provided they are not overtopped or

S 

weakened by loss of material by seepage.

b. Design and Construction Data
There are no computations available for review to assess the stability 

S

or how the configuation was arrived at. No engineering design parameters

S 
are available for the cobble fill downstream of the core wall or the
earthfill on the upstream side. No data is availabl e for the location
of the phreatic line through the spillway section. The addition of drains
at the toe of the downstream cobble fill slope, draining any leakage

S through the core wall into the stilling basin is a further positive step
enhancing the stability. The clay blanket installed at the right abut-

S ment and spillway also improves the stability of these two sections.

S 

The stability has been reviewed for this report and on the basis of the
configuration, slopes, core wall , and fill zoning, combined wi th the
small height of dam lead to the conclusion that the stability of the
spillway section Is not in question. However, a more defini tive and 

S

quantified analysis can only be made on the basis of further data acqui- 
S

sition pertaining to the embankment and foundation materials. S

21 
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c. Operating Records S
No operating records are available to further assess the stability of
the dam.

d. Post Construction Changes
The stability of the spiliway has been enhanced in 1976 reconstruction
by the addition of the following features:

• A stilling basin was added downstream of the splllway
to control erosion of the downstream channel invert.

• The downstream slope cobble fill was drained by the
add ition of dra ins at the toe of the f i l l  dra inin g
Into the stilling basin.

• A 2-foot thick clay blanket was placed over the upstream
concrete facing slab to improve the water tightness of
the structure.

e. Seismic Stability

In general , projects located in Seismic Zone 0, 1 and 2 may be assumed
to present no hazard . frcm earthquake, provided the static stability con-
ditions are satisfactory and conventional safety margins exist.

22
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S E C T I O N  7 

1

7. ASSESSMENT / REMEDIAL MEASURES

7.1 Dam Assessmen t

a. Safety
The dam has been inspected visua lly and a review has been made of the
available engineering data. This assessment is subject to the limitations
inherent in the visual inspection procedures stipulated by the Corps of
Engineers for Phase I Report.

The safety of Wh i te ’s Pond Dam is in question because the dam does not
have adequate spillway capacity to pass the PMF or even one half of the 

S

PMF. When reservoir i nflows exceed the spiliway discharge capacity, the
adjacent left abutment is overtopped and acts as an auxiliary spiliway
with attendant dangers of eroding the abutment. The top of the right
abutment cap wal l is only one or two inches above the left abutment
surface and can also be easily overtopped.

Previous history of dam structures at the site show that a structure of IS

the particular design and details now standing there is vulnerable to
damage at high reservoir inf lows. The most recent storm event in
November 1977 overtopped both abutments and caused some damage which
fortunately did not lead to serious failure. In this event, the over-
topping was a matterof one or two inches, but overtoppings of greater
depth having greater kinetic energy could seriously erode the abutments
and lead to dam failure. The geometry of the left spillway training wall S S

is poor, allowing spiliway water to overtop it and erode the abutment
embankment material behing it. Even though the seepage In the left abutment
Is not of great quantity, it adds to the uncertainties in regard to safety

S S 

of the left abutment.

23
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b. Adequacy of Information
Information availabl e at this report writing is adequate for formulating
the assessment made above. Information on the fill and foundation mate-
rial properties of the spiliway section would allow a quantified stability

S assessment to be made but this part of the dam is not thought to be the
weakest link at the present.

A plezometric survey of the left abutment is needed to establish the
phreatic surface in order to properly assess the source of the seepage
emanating from the left stream channel bank, and its effec t on the
stability of the abutment.

C. Urgency
The studies to augment the spillway discharge capacity should be under-
taken ininediately and a reconinended plan of action should be formulated
within a twelve-month period. A piezometric survey to determine water

S l evels in the left abutment should be undertaken to determine the source
of seepage and its effect on the abutment stability. This survey should
be completed within twelve months. Modification of the left spiliway
training wal l and repair of channel bank erosion and sloughing in back
of it should be completed within a six-month period. S

d. Necessity for Additional Studies

Based on the findings above, it is reconmended that the owner engage a con-

sultant to undertake further studies to provide for augmenting the spiliway

capacity of Wh i te’s Pond Dam and the determination of the source of seepage

in the left abutment and its effect on the stability. A study evaluating

the effect of a dam break during PMF should also be made.

24
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7.2 Remedial Measures S

a. Al ternatives
The alternatives available in increasing the spillway capacity are:

1. Increasing the dam height at the abutments thus
permitting a higher discharge to flow over the
spillway without overtopping the abutments. 

S

2. Providing for an auxiliary splulway on the left
abutment by “hardening” the top of the abutment S

and reentry path to the downstream brook channel
sufficiently to withstand emergency flows of PMF
or one half PMF magnitude.

3. Providing for a new service spiliway, adjacent to
the existing spillway, possibly gated, and util—
izing the present spillway as an auxiliary discharge
facility.

Other reconinended actions are:

• Heightening of the left spilIway training wall to
prevent overtopping during high spillway discharges.

• Regrade and protect the present eroded areas in
back of this wall.

S 

• Repair sloughed riprap bank protection downstream S

of the left spillway training wall damaged by the
November 8, 1977 overtopping.

S 

~~ 
• Anchor the 36-inch dia. low level outlet gate frame

S - 

firmly in order to el iminate presently observed

S leakage. S

25

— -5 5 - S _ _ ~~~~~~~~~



5 5~~~~~~~~~~~~~~~~~~~~ S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

b. 0 & M ProceduresS 

The owner should initiate a program of annual inspection of the dam
S 

utilizing the standard visual check list used in this report. The
stilling basin should be dewatered at 5-year invervals and inspected
for damage to the energy dissipating elements. The first such inspection
should be made within twelve months.

A gage should be installed at the dam and read during severe rain-
storms and at routine operating and maintenance visits to the dam.
A permanent log should be kept of all maintenance and operating events
of the dam, the pond and the low level outlet gate.

Access to the facility during flooding would be difficult.

H _ _  _ 
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Photo 1 - View of dam from downstream; low level outlet
facilities are on the left side of picture
(right abutment)
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Photo 2 - Close-up of downstream face of right abutment
S wingwa ll showing plugged 54-inch dia. diversion

S 

pipe used during construction , and face mounted 
S

5 36-in dia.low level outlet gate
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Photo 3 - View of the toe of the spiliway and the stilling
~basin; the view is toward the l eft downstream
channel bank ; the 36-inch dia. low level outlet
discharges into the stilling basin
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Photo 4 - View of eroded area behind the left abutment
— wingwa l1; abutment seepage observed in the area

S 5 
( of crouchi ng fi gure , approximately 20 ft down-

stream of end of spillway wingwaIl
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Photo 5 - View of damaged and slumping channel bank
protection at the left channel bank caused
by overtopping of the left abutment area by
storm of November 7, 1977; the damaged area
is at end of the stilling basin end sill
visible in this picture
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Photo 6 - View of the right abutment area overtopped on
November 7, 1977, look Ing across the ungated
weir crest and at the upstream abutment wing-

-~ walls S
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Photo 7 - View of left abutment upstream wingwa ll topped
S on November 8, 1977. The upstream shore of

White ’s Pond can also be seen
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Photo 8 - View of Wh i te’s Pond , looking toward the S

C—’ 
left shore line upstream of dam
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t Photo 9 - Upstream face of the dam from left shore of

S 

White ’s Pon d Dam

•

Photo 10 - Right abutment gravity cap wall added In the
I t 1976 reconstructIon; this wall was topped by

one inch on November 7, 1977
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Photo 11 - View of downstream channel of Hohokus Brook ;
looking from right abutment area toward Hopper S

Avenue . The fenced enclosure in the fore-
ground is to protect the 36-inch slide gate -

S hoist stand on the low level outlet conduit. 
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S CHECK LIST S

HYDROLOGIC AND HYDRAULIC DATA 
S

ENGINEERING DATA

Name of Dam: WHITE ’S POND DAM

S 
Drainage Area Characteristics : 14.85 square miles on the Hohokus Brook

Elevation Top Normal Pool (Storage Capacity): 229.7

E levation Top Flood Control Pool (Storage Capacity) : - 
NA

Elevation Maximum Design Pool: 232.7 
-

Elevation Top Dam: 233.0 nominal (the lowest point on embankment next to
the left spil iway wall is one or two inches lower) SSPILLWAY CREST: S

a. Elevation 229.7
b. Type Uncontrol concrete overflow weir (triangular in plan) 

-

c. Width 8 feet
d. Length 133. 39 feet
e. Location Spillover Right end of the reservoir, 250 ft. upstream from
f. No. and Type of Gates — 

None Hooper Road

OUTLET WORK:
a. Type 36 ft. RCP with sluice gate (Armco m 20-100) at head wall
b. Location Adjacent to the right side of spillway crest S

c. Entrance Inverts 221.0 5

d . Exi t Inverts 219.5
e. Emergency Draindown Facilities As above S

S 

HYDROMETEOROLOGI CAL GAGES:
a. Type Not known S

b. Location Hohokus Brook at White’s Lake Dam1 Waidwyck - 

-

c. Records NA; from U.S.G.S. WRC #13. Known max. discharge of 3010 c-Fs
was recorded on June 23, 1948 (Station #3905-discontinued) S

MAXIMUM NON-DAMAGING DISCHARGE: 2310 cfs at Elevation 232.7

_______ --_I



- - -
~ S~

- S--
~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- S 55 5 5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S S

~ 5 -~ SS.~ .~~~~aS5 .S5 - 5 55 - - -

APPENDIX D 
- 

S 

S

S 

HYDROLOGIC COMPUTATIONS S

I

_________________ — ______________ — S _________________________ _________________________ S

w



-- -- - -- -S 55-S ~~ 5 5~ ~~~~~ S~~~~ S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - S— - - -— - -~~~ ~ ~~~~
S- - S S  S SS~ -S~-SS ~~~~~~~ •~ S

PLATE I A P P E N D I X  D

~ F 

~~~~~~~~~~~~~~~~~~~~ ~c ç4 :4 ~
~~~çi;~4:~~ 

-

5. 

~~~~~~~~~~~~
S 

0 ‘ ‘- - 
~ I : % - - S ~.5%\ •\ .11 . -“a- —~ ~~ ~~ 

S

.
~ 
,9\ ~ 

_

~~
_\ ~~~~~~~~~ .. 

~/. T~t ~~~~ 4 1

~~
, .S-1 — \ ~~~~~~~~~~~~~~ &-M ‘; 

, r ~~~ ~is~L r~ ~~~~~~ 

j : ;~ ~~~~~~~~~

‘

1--~
_ , I ~~~~~~~~ S~~ ~5 S~ ~ 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S , 
~ ;~~

g 5

~ ,..
~~

— -: - . ~~~~~~~ - :  ~~ ~~ , J .~~L . 1r .  
- - S -; -L~i 

) • _~I -
- ~~~~.. 

~ ~~~ ~~ 
f~Z i . Ii~~_ ~ -. f, .

- ,_..4L\, 
? 

b —~r~ >ç -
,

T

- 
- 

- ~~ 1(1
- - -..

• • 5 •~ - ~~~~~ ‘.~~~~~
- 

-

4~ 4’; -. 
~~~~ 

~~ A -~ /1 
~~~~~~~~~~~~~~~~~~

S 
~~~~~~ :S~~~~ 5~~t5  

~~~~~~

-. 
‘
~~
“

~ , 
~~~~~~~~ ‘ ‘ ,~~~~1

- S 
- 

- - . - - 
- - - 

- 
~ 

S- S.~~~~ ; .L . ~2 t ~~~~~ -

- -
-
-.-~~~~ - ~~~

T2- 
‘
~ ~

-
.

5 .(t) £ “

S 
- 

~~~~~~~~ - 
~~L-’ ... ‘?~“-~ 

~~~~~~~~~~~~~~~ - . 
~~~~~~~ ‘ -~~~

~ ~~~~~~~~

T

~~~~~~~~~~~~~~~~~~f7~~~~~

~~~~~~ II.s. ,~

- - .-Ht ..,. t Iuh-.~ .I r £1 -

S W HITES POND DAM S

S DRAINAGE BASIN

SS S

~

S55 S-5S-_________

- S ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —  S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ s~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 55



T 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~ 

_ 
_
_

.
‘ J

_
~}-$ ~

‘
~1:-~J1:Z:’ ~~~~~~~~~~~~~~ 4~ ;~ii~’~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~

ii 1-4 ~
- -~fi~ 4~i- —.j -- -

~
j ; I ~tT~~ ~~ ~~~ 

~_L L .-HJ-k ~L 
~k~:J;-~f- :i

~~~ : ~ ~ 1 ~~~~~ ~t~44~ , i4~Z~ T 1 T ~J ; Ej~4~
J. ~~ !~11! ~ i~ 

! j i ~!4f~ 11 !~
±~~ L~~~ffhii XYh ~:±ijL~ EE~ ~L’ 4ih3±~-S-i—- I. -4 - 

~ 4 
‘

- ---\ ~ 
~~~~ ~ 1 ~ :1: i~E 

li~
j i  

~~~~ ~~~ f~!4 .. . -

~

4 i~~~~~~f~~J\J I _
--

~ I 
:~ 

]
~i~ 

~~ ~~~

‘t 

+\i~ ~~ l~~~~ 

~~~~ * ~~ ;±L ~ § ~~ S-r_
l —h

S 

~~~~~~~ ~ ~

- ± t;~N ~T F - IT+\ ~ 
‘ 4~ H— ‘

± if: E!~ 
:J
~L. 1 r !~tS-

~~ir~±~ ~

.4~J L 
~
L
~
: 

~~~~~~
- ~qnT 

~1 1 f  ~ ~ ITT ii~ ± ~L, ~ 17 1:141 L.~[T ~~I ~~ _L \ ~ — ~~ _L. J .  8 ~~~~~ ~~~:~:~I ~ ~; :j~: t i i I ~~: 
~!li~ ~~~~~ Ii ~ ~~~ J~~JH ~~~ ~~~~~~~~ :L~1j i ~~~ ~ I~ ~~~ - 

-

, I r— 
~~~~~~~ 5~L~L!i .—LL 1 J ~~ ~ ‘J ~ 

I 
~ ~ ~

~
--: 

,
— —

~ ~
- 

~
4 F “ ~ i —j -- 

~~ 

.-.\ 
I I 

_ 
~ ~~~~ _L .4 

~~~ ~5!~tEI1~
_
~ ‘H— o — -S 

~
-
~
— —

~

~~~

i$- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

wi~ ~ 2j L 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~ ~~~~~~~ ~~~~ ~~~ ~~

~~ H , i~SPi LL 
~~ 

RA I~~G CV RVE -

- -  
_ 2~~~

_ _ _ _ _ _ _ _ _  -- - -5-- 5- - -—5—-— —- -~~~



r— --
~~ 

—--

~~

-- — - - - - - - - --- - -
~

--. --- S - - -  
__ _ __ S-Sw __ - S ___ ---- -_ ---- ---,w,- _-~S ____ 

5--S--~~ 
-5-- ---- -~~~~~

: 
- -
~~~~~~

-
~~~~:~~

. ~~~~~~~ :. - :~~~~~ ~ ~~ •~~ ‘ :~~~~~~~~~ . ~~. 
. 5 - - S .-~~- ~~ S

S ~~ 
~
4

S
\

S~ 5~
_

~~
, 

~~ 5~ 5 .
5 

‘ 
- S ~ 5 ~ ~ ~r 

- - - .- 
- 

.
5 - - 5 - 

5 . . .5 ;- _ 

S ~ ~~ ~~ -- S ~ ~

: •
~~- -~e~:-. - 

S ~ 
SHEET NO. ‘ 0 .! ,

S 
~~
IIII ’p

~ ~~~ 
- - - - , 

~: 
- - S ~ ~ - 

• - - S 

~ •JOB P40. ~~~~~~~~~~~~~~~~

~~~~~~ .Q 4 _~r~i~~’~ c7!
~~ ~~~~~~~ ~

DA.L~~~~

’

‘~iJ:r4 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1~1t~ ~~~~~~~ ~.:?~
:--
~ 

, 
~ 

•- 

~1 ~ t ~~~~~ ~~ % 
~
1’-
~ L ~ ~ ~ ~~~~~ 

, 
~~ ~ I

_ 
‘ 

~ ~ ~~~ ~ ~ ~ ~~~~~~~ 
t r

~~~w ’+ ~~~~~~~~~~ 

2-T~t~ ~~ ~:. ~~~~~~ 

~;: ~~~
. ~ 

i;z
~
’t
~:+_±: 

:L’~i’~cH \
~I2~plj ~~:;1:! ~~ ‘j_: :1 :1.; 4_~c’ ~~ ~~,~~~~~~~~~~~~~~~ i :’ s ~~~~~~~~ - t :~~ -~-‘-~- - I-t~ .r~-l~-S S. : • - ‘  !~~~~~~- j - - 

~~~

- :., ~~~~~ 
.
~

.; 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~: 
~: ~~~ ~~~~~~ ~ ~;: ~~~~

~
S-—1 

~ ~~ 

‘ — \ -1-1 -~~:--i-T~ ~~~~~~~~~ 1 ‘~~
—
~~‘

-5--
t’~
- T ~~~ I 

- • I
‘ S  ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~_ I _ _ ~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~1 - 1 ’~~, -, -~ -, ‘

I I I ~ ‘1 ~ 
I • ‘-i’ ~

. I ‘ ~‘ I i ~ ‘ I T ~ I I ~ ‘( II
#
,p.- k .(_ 

~ 
I — ~~ ~ ‘-.~ 1 1—~

—
~ ~ T ’ ~ ~ c’ ~

_
l, 

~ ‘- ‘~---1 i_ ’d:j.~
_ 

~
. 

~ 
_ 

~ 

.5) 
— ~.— 

‘

~~~\ ‘—  j—\ ~\r \ ~ ‘ “~~ i ‘ — — 
~ i

,lS_.5~ ~ 
__ (0b ~~ _ ‘

—_~. i —

~ 
•S_ ~ 

• 1S-_~ 
— 

~ i_ __
~

_
~
__ 1 I— ~. ~ 

‘ 
~ ~ ~ 

I ~ , I

~~~~ 
tTEtT:i1~f-H - 

~~ ~~~~ 
- 7 

~ t~~J ~~~~~~ ~IJ~ ~~~i :~~~~~~~1’ , , ‘ I f
~~

- ‘
~ -~r 4 . I

I ~~ - tr. -~:~~~y~~ ~~~~~~~~~~~~~~~~~~~~ S~~ç4
i~~~~~~~~~~~ l~~~~~~~~~~~ j 

- 
.~~ 1 ç~~I $ j ~~ 

- r -~~~~~~..- j J ’ -  s~’ ~~~~~~~~~~~~~~~ I ,~~~~~, ,..

~~~~ 
~~~~~~~~~ 

I~ t~L4 s,.j - ~ 
ti~ -

‘ ,c~ ,~~ -

! — ~ (+~
U P~~~~ ~ 1 ~~

‘ ‘

~-‘‘~~~~~~~~~-~~‘~~~~~~ I’~i 1 . :-1 ~~t -~ - ~~~~~t ’—t ;~~
- -

~~
- —4 -—-—1.- --. - - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

‘ _~_L.. _L L~~_ i_  _i~~
I \

~~ \~~i\J~ 
I -

~~~ ~ 

-
, 
- 

~

-- 

~~ 
.-; - - 1

~ 4~
, -1-4 , ~~4 - ~~J-L :\~~~1: ~~~~~~ :- 

~~~~~~~~ I .~ 
‘ ,~ I

~~~~~~~ V— ~~~~~~ iS~~~
S—i ” ’. — f S _ — — r - . ’  a_ ..~ I’~:!:,_L : 

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~.

-, : - ‘: 1 ~~~~~~~ 

S I -  ~~• I — 5 !  - : ,
7 i  r~~~ rI~rm S-

~~~~~~~~ ~~~~ ~~~~~~~~~~~~ I ~~~~~ ri ~55 i~; (  -:‘-- 1—~- - I  . .-. S I ~~5 - -I -\~~ S - I  Sir- —;.- .t  1t ~~~ 1- T ~~~~~~~~~ - - -

~~~~~~~~~~ 4~4~~~Ly tI’ ~~~~ . j - , : 5 . , -, 5
~~~~

. .1- -~~~~
- -t- .-- I-- • S •

(( ~~~~S - 5 f5% 5 S - l  — S .- l.S... I S . _ S. -; _ . . .-  - .

‘* ‘4c’Z ~~~~~~~~~~~~ L i - _ -- .~~
1_ 

~ 
. 
~~~~~~ ~~~~~

‘ 
- -

~~~~~ 

‘
.
~~~~~ ~~

. 
~~~~~~

~ j ~~~~j _  Lc~4 .i~ ~ L ~~ 
~~~~~

;— ‘  i~~ ~~~~~~ i ‘ ¶ ‘ I 
I

,• 
~~~j— 

~~, 
-

~~~~

-- ;- ..
—I- - 

~~~~ ~ ~-f-1—f- —ri---~ 1 r r ~~~ ~~~ 
- — -i

- i’~:Th— : ~: 
~~~~ 

L~ 7i’~~ :~—~ 
- ?H ‘-~ ~ 

‘
~~ 

-
. 

-: • , •  -

• r * ’.!~~~~~~~:~~~~~~~ ~
‘
~~~

‘ ~~~~~~~~ ~s~2 5~~~
’
~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~ 

-

..L. h— ~ - 4 a -.- ~~ t ’-e~ ri~ ~~ I

~~~ ~~ 
t \~~ \

P ~~ ‘
‘ ~~~ ~~ -~~~~~ ~ . I- -

~

I 5 -

e

— -- -5- - -.-~~~~~~~~~~~~~~ -~~~~ -— 
— 

--- 
~~~~~~~~~~~~ 



r—— 
~~~~

-— 5-5-5—--- -— -_~~~--- - ~~~~----- S -S ~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ----5--—- - -  - 5 -  -

‘ ~
T_ 

=j: 
~~

:‘ 
~~~~~

‘ 

~*~: ii: i3~ 
~~ ~ ~T~~:’ ~ -

~
t, i*14~’ ~

-i —~~~ H
‘~~~ ~~~~ 

TX~~~T~~~~I , ~~~~~~~~~~~~~
:• 
~ ~~~~ 

Ii UI \T ~ r ~~ ~ ~ t j__ ~ ~ ~ I ~~ i~ 
I T F1  ~ ~ 1 ~; ; ~~

t-f±1~V~1~~ 4Y 
~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _~F ~ 
j
~~~ 4: - ~~ ~~~ ~ tt 

~~ 4~ + ~~~~~I 4 9j J~ ~~~~~~ ~~~

- 

~~~~~~ ~~~~

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 4~g t 
_ _ _

4- 
~~~~~~~ \,~Df l ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ j~J~ _ _ _ _ _

_ ~~~~~~~~~~~~~~~~~~~ 

~~~t J 4 ~~~~~ 
~~~

F
~~~~~~

k-
~~~
ik

~

-

~~

-- H ~ 

{ l  ~~ -:
~ ~~~~~~ ~ ~h ~ :~

-— ‘: 
-

~~~
- 

~4-- 4 ~!r ~~;_L~ ~I

4:i-i4~4 t*~~~~\ ’ 4 ~~~~~~~~~~~~~
~r 

I~~~~~~~~~~~ 1~~~~&~~~~ I~~~~~~ I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~:4— 
~~~~~~ ~~~ •~ :. ::- ~~~~~ ~~~~

t
~ Sr ~~~ 

~~~~~~~~~ 

Sf . . • , 
~~~~~~ TIT; . 5 -

~1;t~5 5 5 . 5 ; .  :::, •~~ s 5* S S ~~~~~~~ S S S ! .

:~~f :T ~ j~1~rr~
:S :

~
-
~~

-
~~: ~~~ ~ j L  

~~~~~~~~~~ ~ ~; ~i;4IT~ 
-
~~~

- --:: 

~f~tI~t: ~4~±;~ ~~ ~
-~: 

~
• 

~~°:“~~ i. ~~:11 
~~
LJ

~~~
S-*iH-5 -j

—-5— ~ 

t t I _55_J_~_5_ 5 _~~~~S•_~ —i-) ~~ _ I ~_ ; ___ u ~ _ 

I ~~ ~~~
S S S S S S S • S S  ~~~

-
~~5 5 ~~ r- - S S S S - - S S S~~~~ 5 5 I _ ~~~~ 5 -  I T S S S • S S S  ~~~ SS -51~~~~

S
~~~~~~~~

S-
~~ —:-rW ~~~ ? ,-J Ut ~ r ~ I ~~ _ ~ _4 

~ ‘ L~ ~ ~~ 
t

~~ ~r t~r±~~ ~~~~~~ 

~~~~ t~~~I TI _ _

~ 
‘

I •~7 
~~~ 

~~~~~~~~~ ~~~ 1~: ~ ~ ~~~~ 
:~~~~~~~~~~~~~ 5~ 5 5

:
~~~ ~~~ 

~~~~~~~~~ ~~~~~~ 

~~:
‘.~~~~~: ~~~~~~ 

~~ t:~~~~~~ j f~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘ 

_ _

S ~~ ~ 
~ ~~~~~~~~ ~ 

I 

~~~~~~~ .~~~ Hi ’

S[
~

r 1 .
~ ~ t~1~ J 

I~ g 
~

i
-

~

-
I~ 

I g5~ I
t t — N ~~~~~~~~~~~~~~~~~~~~ t~~~ j— “5’ N-f- 1— t I

- . 11j. .r.. 1s. :1~ -~~ -S~~ -)-NQISi-VA3i3 , ..:L:I , s . : .~ ~~~~~~~~ :.-i4-~II I I 

.L-LL1s~
js!s.

~-~.Lr5. 141 .ij~ ~L L~L I 

j J 1
I I I II h ~i ~hth~I LI h_ I WH ITES POND DAM J

RESERVOIR CAPACITY CURVE
_ _ _  _ _  

4 .



- 

IS

- -- 5 — _ 
- - - 17~~~~~ ~.* ~LOUU KOUT1N~ - 

-- 

- 

S

— — = ‘JOB SPLCIi-ICAUUN
- N9 .N ~R .NM IN IDAY IKH I~ ZN flCTR C IPLT IPKT NSTAN 

- 

- 
S

- — - -- - — - - - - -S--—.— - -  ~~~~~~~~~~~~~~~~~ ~~ SO S 0 0 0 o o a. o . - - -
S 

- -- - - _
~~~~~ . SS- - S - - .j UPEK NUT 

— - S — -

1~~ :Jc4j .o? 
~~~~~~~~ Qrz.~ot ~~i Ow’.-coppt.4~ -

*S*S**S*SS -S 
- -- S 

SU~~~ Rt A KUNOFP CO~PUIATI ON - - - -
~~ 

— -

~~_ ‘~ - - .•~ 
5- - - S 555 ffiP ~JT ..~ YOER.C4~LhI-LC1LN.1 .TJIggJSj .~~tALTL pJj t~~ /7 4 5 5

5• 
5 

5

— 5
’ .  

-5

— -  ~-~~~_ ...._ ..1ccNP~ CON I 1AP L JPLT ,J P R T INs,~~E 
- S 5 7-S 0 . ‘ O - - - o - -  ~~ .~~~~~~~ 

- - - 
-

- 
S S - - ~~~~S S  - - - 

S 

~~~~~~~~~~~~~~~~~~~~~~~~ S
— —  

1H706 1UHG TARLA S~ aP IWSUA - TKSP C RATIO ZStVOW ~~~ I$AME LOCAL ~. - 
~-9.~~~- :- .74a~~~ . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~,37o ~ 

- -‘! ~~~~~ -S 
5 5 5 - .  .LD~~S...LA1.* 

- S
- - - ‘ SIRKR ~t~yj~~ ~R TI OL ER~ueSi ‘5T R~(S ~cT1 OI( STI(TL CNSII. ~At3rqX RTINP -

0.oO 0 .00 0 .00 0 ,00 0.00 0 .00  -‘- O . o O  — o ,eo S
S - - 

UN IT HY UI OUKAPH UA TA - -
- 

- 
- - - . -TR ~5.b1 CP~ 0.6~ N TA~ 0

- - S -
- - -- RLCESSIUN Usra “ -- -  

$T~~T~~~ 0.00  
~~~~~ 0 .0 0  KTIOK: 1.UONATE CLAM CO~FF 1CI~ NTS FROM 6IVEN ~UYDCR CP AND IP ~KL TL 6.10 AND H~ 5.a.O INTERVALS S

- - 
~~~_ 

- 
ENQ-OF-P~K1uU fLOW S - - -- 

- — — 

S 

-S - TIME RAIN t.XLS CORP 0 
-

- — - Soul 16.2q a6.2’e 1b’~486. 
—

- - ~ S**S*S*S* -- - -

- - - HYO HOGKMI-’h P (OUUN& 
-

- - -  -S JSTA O ICOMP ILC0I~i 1IA PL .JPL I .JPRT INAME SS 

- 7 1 0 0 0 0 1- - - -- - S _ 

- S K QUF1~~~ UATA S -- - —- 

~LOSS CLO~S ~- ‘AV&.:~ IRCS ISA1II.~ - -  -
S 

- 
- —  - -  - - -~ “~~~~~~~~~~~~p - R.~ ’ r ; s ~~ r,— 

- - — —S - S 

-
- - 

- - 

5 

0.0 0.000 0.00 1 0 S

- S - 
NSTPS NSTDL LAG ~~ sici~ X TSK STURA

0 3 0 U 500U 0,000 0.000 —1,

0. 2. 9. 16. ~~ê , 33. ~~~~ 150. 0.-IFI OW: 0, 
- leo. 70o. 1800. ~~UU . - 7200, 15200. 18Th0, 0.

_________________ 
eIsSss**s. ...S**.* .*

-THIS PAGIE IS BEST QUALITY PE&CTICABLZ
S - 

5 

- 

~~PY F ~RNISHID TO DDC
- 

RUNOFF S~’MMAKy, AV LMAoL FLOW 
S

S 6 hUUR 2a.—.lUuR 72-HOUR AREARYOROGRAPH AT 7 2691. 23S~ 9. 1066. 6~~6. ia..aa 5S ROtJTLU ~~) 7 - ~~~~~ 4.159. - 
~~~~~~ 656. 



- - - ~~~~~~~~~~~~~~~~~~ — - 5~~~~~ S-S-—- --

4
-. 5- -

S 

- 

~~S 5

S APPENDIX

S }IYDROLOGIC COMPUTATION

II1 I I I



r — —-5— -5- 5- ~~~~~~~ ‘~1~ ~~‘-S -‘--—-S ~~~V~ ’V .~ s—_ -~--- ~ —r---- —,-—— —

~ ~~n 

S 

•
• 

BOSWELL biGIHEERIN~ CO -5
~~~~~~~

,

4 ‘~ic!~c! Park, t~L~3. ~ Walóilck,N.J. 5 - West Nyack , H.J. Nineola, H.Y~
—“j~’-V_~ . 

- — Date,lt.’9. 9~, 
7$:t - 

~ 
. S 

~~ ~ ~ Sheet No.
________  

of -:

I Chkd. ~~~Date______ - - S . ~ S Project £t~~~~~72/5
_ i 

~ 
- Subjac W~/ ~L/ 7~~ .f ~~~~~~ ~“~2~~4I fl’ ~~ ~~~~~~~~~~~~~~ 

- 

.

T r t ~~ I~~ I ~ ~~~~~$ 
I I L  ~ ~ I-,ej... I I  ~ I 1 1  I I I I ~ I i  I ! I I

~E E ~~~~~~~~~~~~~~~~~~ :i~~~ tfE 1!r4ET~ ~
~~~~~~~ ~b~1~1

- - 
*~~r:~ 

- 
;7;4~:f-NT 

- 

~~~~~~~~~ 
- I

S :: Tn: : ~~f: ~~~i-~~~ : : ~
-
~$ : ~~~~~ : _ _ _ _

~:-~~~~~ ;: - 1k~~ :~ )z~kL~k V~I°(1- :ftrr’-~~~ ~~~~~-5- .zj , I I _ I I I I L / 1~~~~~~~~~~~
5

~
O S S
/* 5)_ _

IO I I I I L
S ~ ~ r~~c-~t~ /6~J~ 5~’ )S~~

1 1~~
) - 1

~~1 i
_ 

Z~t29 t25;
‘_ II--lI•I L ~ i t i I I A~?!~7~_vn#’~~~: ‘ ~~ ~
~~~~~~~~~~~~~~~~~~~~~~~~ ~ I f~~ i

1~~~ kL:~~~~~~k:~~~~~~Ua~ ~ —14r 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i l t i  ___L.

~
_I__-1 I I ~

’I I - ,
~’!.7~ ~Z-~/e9 -$~!~~1 l i t _ I J I

= 
_ _ _

= 
_ _ _ _ _  _ _ _  ~~~~~~~~~~~ 

:ry~~~
y

~

~~~~~~~~~ ri’m’ ~~~~~~~~~~~~~~_ _ _ _
1

~ 

- ~~~~~~~ • 7~ - - _ _ _ _ _ _  _ _ _ _ _  - S I I I E - _ _ _ _ _

I 1 1  ~ I I I 1 1 1 1 1  Z.$r3,5~c91~ ~~-51-~.~~~~jZj_ I I I I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~‘Ja zc-1 I- I 1~~~~~~~~~~ L J L L k L~~~~~~~~~~~

5
~~~~~~~~~~

}1
~

- 

~ I 1 1 1  I - I I’J L T~~2~~2 ~~~~Z~4-2_ iLI I I  l~
- I !Z~z~7 A~~3~~~ ~~~~~~~ J i f l i  ISLLII I _ _ _ _

‘ ‘ I  ___ I~ LI ~~~~~~~~~~~~~~~~~ H I I r
(E~ f 1~~~F Th~~~~~

° a _____

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— - - - S - S ~~~~~~~~~~~~~~~~ -~~------ —- S - - -S~~~~~~~~~~~~ -



r~ 
— --- 

~~~~~~~~~
—-- _ -

~~~~
-- ---S --- --

~~~~~~~~~~~~~~~ 
- - S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5~~~5~~ ~- -S~~~~~~~~ - —-- ---—- - 5 —

~~~~~

I C I-4 ~~~~~~~~~~~~~~~~~~~~~~~~~ CQNSULTA~NT~~ , INC.

_~‘
,
~~~u ~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~A~:ty ~~~~~~~~~~~~~~ SHEET NO. ~ OF~~~~~~

- ~A ~~~~ c~ s ~ e1
~-~:~&~ ~~~ 

)~~‘1’t JOB NO. I ~~~ 6~~i

~ £~ €: c~1 ~~~~~~~~ ~~ 9L ~ Q ~: ~ -W~~ r~ rI~ P~r~k BY -~‘tAb DAT~~ 3~ AQA~.’1 i~

±E E ~~ E E E ~k -~L!I~~~~ ~th1 I ftLft MI~ E~~
~~~ ~ 

S 
~~~~~~ r ~~~~ ~LL~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

i S - S~--4-- ---  - -

~~~~~~~~~~~~~ 
S 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --
~~

-—--± -- - —1_ S _

I

:~i ~ ~ 4-4~
_ 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
± = -: I IIi~= I ~~~~~

T ~~~~~~~~~ 

-

~~~~~~~~~

- - 
~H-~

- - --F - -H-~-~ 
- - -

~~~~~~~ 
-1- ~~~~~~ ~~~~~~~~~~~ ~ 

-

EatiF7i ~
T
~:E1T_ :E EFIE ETEE EEE EIE E + EEiE4EE 1:~i—i: ~ EkE~__._ :

~~~ 

~~~~~~ Res~:y~~ r e~v~~ 5 5 ‘~ tk~d6t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S 4~ i~I - ,- ! ~ 
- -.CE4~ -- ~~~~~f-~t?~ce, ~~J1~~A~ rJ~-. 4 S~~~~~ ca~~ :tNc~ 4J~~~i . _f~~5I ~ L

~~~~~~~~~ ~ S ._ ~ _4_~~~ ._ S  ~~_~~~~~~
•5cq5-~ ~ ~~~ _~ - - - i S L_~ ~~~~~~~~~~~~ __ 4 ‘ i. S 1 S ~~~ ~~S _ ~~ ~~~~~~~~~~~

— ~-4--4 - — -f 
~ 

-S - ~~~~~~~~~~~ 
~~~~~~

—

~

--

~
?- ~~~~ ~~~~ ,~~ ~ I ~ - - t — —1 --1- -~

L1-_Li_ 5_i ~~~~~~~~ LL :~~I L L 5 J_ i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~ 5~~~~ JT ~ _____ 
I 1 ! T 1 

~~ ~~~ 4- a.,4 k4~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~4~: J4~i 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

J I I I 1  
~~~~~~~~~~~~~~~~~~~~~~ ~~ I~~~~~i

_

~~~~~ ; I t  I l ~~~~~~~~

r~~~ 
~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 

~~~~~~~~~~~ ~~~~~~~-
~~~ :±:::Wi::~

_
~: ~~~~~~~~~~~~~~E~~~~~ L~L L L I L L L J L _ L J 4 L I±A- -+-~~~~~~~~~~~~ H--- -

~ 
- -FE~~

-- -
~~~~~~~~~~~~~~

- 

~±I- - ~+~
- - -

~jd: a~ ft a FE~~ ~~~~ ~~~~~~~~~~
1j~iL J~~’: #. --L 

~
-‘-~‘t~a :~ ?~r&

~ _ _  

S

_ _  i~= ~~~~ W’~i H 
_ _  _ _

S --~-~1--1-- --r -I- - - -- --I+t- -~- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ S-~4--L- --____ 

— 5— - 

- I ~~ ~:r .-.~--. _-4_ _ -_ _
~~~~-4~~~ i - _. __ . __ _~~~~~~~_ 4—~ - .- - - 

I j~~ 5~~ _~~~~~~~~~4
5.5 ~~~~ -~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L S S ~~~~~ S

_
_ _

5 -5-——---- - - ~~~~~~~~~ — S - 5 --~~~~~~ —~~ - --- - 5-—— - -  - _ S~~j



r~~ 
- - -~- SS- S SS ~~~ S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~ --5--- -S— -~~~~--~~—-—-- -- -~~~-- --~~---——-- 5 - -

- --5 -5 5 . .5. 5 5 • 5 5 5 S ~ ~ .55~ ~~ S ~~ S 4 ~~ ~ ‘4 5~ 
S S S~~ ~ SS 55 

~ 55~ ~~~~~ ~ ~j  ~ 4 5 . - S 
~~ ~~~~~~ -‘~u. ~~~~~~~~~ ~~ 

‘
~~~

-~, I s4~ ~~~ 
~~

u 
~ a-~ ~ ~ ~~~ _ — - ~‘ -4 ~ 

,_._.-•p 
~~ 

4~_ b_ ~ ,~ ~~~-‘• ~ - 
‘I.. ~‘~ - ~~ -i~ 

.p~ -~ ~~~~ ~, -~ ‘~ - _u~c ~ ~~ ~
q 

~~~ ~~~~~~~~~~~ - -4 C- ~~ ~~~~~~~~~ ~ _ ?‘~ ‘~~
‘ 

~ 
-
~~.

--i 
5. 

-5 
.
~~~~ 

‘-
~:~~ ~ , ~~~~ ~~~~~~~~ ‘

~ 
I 

~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~ -

~-‘~i ~ ~~~~~~~~~~~~ ‘5~~ 
~~~~~~~~~~~~ J~~~f li~~’~~~~~ S

‘p -5 1,•W
~
)

~~ 
-rv~~ 

‘V~45. ;4.~
I 

_.( 5.~~. ~~~ C ~~ 
‘- “.. ~~~ ~ ~~~ ~:

‘ ,- . r -‘ ~~~~~~~ ~~‘ b~ ~ ~~~~~ ~~~~~ ~~~~~,- A15•~-c?- ~~~~ ~~~~~~~~~ ‘~~~~~ ~~
‘- ‘),•- ~— ) ~s ~~ ~~~~~ ~~ ‘~ ~~~~~~ ~~7)a;, j ~ ~~~~ ~~~

-5 ~~~~~~~~~~~~ ~~~L~~&I~~~~~~ 
~
-‘ 

~~~~~~~~~It S. :~ c~;i~- -: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5Sç P ~SS.? 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~5-. ~~~~ 

‘-‘‘-
s _

~~~,I:.~ S_~ 
-4;.

~ 5. ~~ 
30S 4E11 ENGINEERING CO ~ ~~~~ _~~ 

r~~~~-’~~~~

_ _ _  

~~~f ‘bf~ ~~~~~~~~~~~~~~~~~~~~~~~ 4’::-.:: —
--- 

- 
~~~ 

5;- ~~ e~
;— 1

~t; ~~~~~~~~~~~~~~~~~: ~ ~~~~~~~~ Park 5 N~J. - - Va1ô41Ck 1 t4.J~ blest Uyack, U .  Nt neol a. L Y .S 
~~~ _ S.-. ~ S 5 _~ 5 S~ . ~ 5 5 5  -5 - - 

- S S~ ~ 
•

~~I ~~~~~ ;~S s4~-5 0 ~ •P 0 Dat~.’4j ’./ f ~75’ ~~~- ‘
. -~~ ~~~~~• ~ Sheet t~o 

_____  ~t~~~” ~~ ~ ~
-r £bkd ~~ Date

______  
‘ 

~~~~~ -, ~~ 

‘ . 
— ‘ Project ~* ~7Z/ ¶ ~

-
5 

~~~5L—.Sub3?~c-~~ - t~.Wir-1~:~c p~,’vz’ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 
I ~~~~

-S
S\ .  -

5 :~~~~~
-
~~~

.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :
~~~~~~~ :ct : I4~

r : : :  :j ~::::1:: : : : : :-- :J : : :- :j : : :  : ‘

~~

~ :Ij :~~~:::: : :I: :I:::
)
:: :::::i~E: : : :  :~:::~~~~ ~~~

‘
:j,’~k~:D ~~

j I 
~

~~~~~~ 
_ :_ _ t4~9SD _ _  ~_  ~ ~4 -

~~: ~~~ ~~ . .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ I :;. i 

~~~~~~~~~~~~~~~ 
e
~~~~~~~1 T - - -  H - -  

~ 
~!p1.l1!~

.~~ _ ~~~~~~ z.’z~
_ _ _ 

~ ~ . 
~- :.,;

~~
_ S • - I;

~~
-
~~~ 

I 
_ _

•+4s4~ .~~~ ~j I ~~~~~ ~ - -  -5 
,. I ~ ~—.L - 

- S
. 

~ 
:— -

~ :~~~~S I —  - - 5  — — - 5  _ 5
.

~~~ 
: ~~~ : : : : : : : : : : : : : : :~~~2j~j:~: :t: : : : : : : : : :1: 

~~~~~~~

~~~~~~~~ E E~ ~E E- EE EE ~~~~~ E’E~ E EEE ~ EEE ~EE ~
~~~~~~~~~~~~~~~~~~~~~ E 1EtE EIE
~~~~~~~~~~~~~~ 

IkI ~ I 
~: ,~~ I ~ ~ -_

~~4~ - _ _-zL 
~~~~~~~~~~5~~~~~~~~~

_ j  I ,  
• t~~~~

S ;II~

~~~~ :~:Ef ~ : ;::~ r~
’
~:~::: 1: :: :i): :: :~: :::::::1: : : : ~~~~~~

~~~~~~~~~~~~ ~ H-fi~4tm 
~ ~ ~ ~ ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~
4

~J~~~~: ( i

I ~~~ ~~~[~1 ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1111j f
‘ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~S-. ~~ ~ r ~ ~~~~~~~~ 3a. ~~rp ~~~~~~~~~~~~ ~~~~~~~~~~~~ ~S.c.-4k ~. 

‘
~~. S ~ ‘ 

~~~~~~~~ 5 - - . 
~~~~~~~~~~ ~~~~~~ ~~~~~~~~~ ~

L_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r’-—
~~

-
~

-- ------ -- ---— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

I’ $- 4 
~~~~~ .IN L* .L J~~ J~J .~~~~ .b~ £ N C~ Q 0 N S U L~ 2’ .A. ~T rr ~~ , I N c . ~ ~ 

-

S 
~~~~~~~~~~~~~~~~ ~~:cV1~.;~ 9pM ~~~~~~~~~~~~~ ~~~~~~~~~~~ - 

SHEET NO. 

S 

~_ _ _ _9,~t~; O.~t2t~!M’O)-.~ 1’~~~~
: 9oj, Jy 55 

JOD NO. 
S

~~~~~~~~~~ tISI) ML~ ~~~~~ ersU:~
:
~P; ~f/.:>’~~? t ’~ ~ - BY ~~~ t 1~ DATE

~1——— ~~ -5 —5 — -5.- 1~
-5 -5

~~

— I - 1  I ~ I I 
I- ~ 

I ~ ~~ ~~ 

—— ~——
~ 

-5 

2~ b~~ 3it~ ~~ )fl~~L4tA~i\ ~~oo9 C~~~~4~~~
) Cd?~

-4c•)  
~ 

-S 

I

-5 I ~~~~ 
~~~~~~ 

t 
S ~~~~~~ 

I ~ S ~ I ~
- - -5 -5 ~~~~~~~~ ~s~Z~Ps = ~~~~~~ ~~~~~~~~~ ~~~~~~~~~ . 

- — 
a 

I

- 4 -5 

4~(O~-? (o~~~~~fV%~~~~
\ (~L~’u-i)r ~~~~~ 

- 

S ~ 

-S

55~ ~ 

I

— ~

_±__ —_ _ i_
t  

~~-- b~~
)
~~ ~~~~~ ~~~

, 

~~~~~~~~~ 

Q(oi2Ak ~~~~~~~~~~~~~~~~~ Q(~CW,W#%*;~s~;#4,%. ~~)ç 
3a4fl Q~ I.b~~ x%i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ‘~ r-~ ‘0 ~~~~ODD

S ~ 
~
:;
~ 

: S S ~~~~~~ . S ~~S ~~ ~ ~~~~~~ ~ ~~/~? anA’ ‘~~~~~~~ v’ ~ (,, ~~~~ aø&a4~’ ~~~~~~~~~ :

- ; - - : : - -  ~~~ ~ S ‘~~~~~~~~~~&~~
S S 

~ 
S ~ S ~ ~5 ~ ~ 

S ~ 
~

. 
~ ~ 

; S S - - I ; - S S S S S
~~-~ 

5 -;5 i ~ : ~ . S •~~~~~ S S S ~~ S S  ~ : - - 
S 

~~S 5
55

5 5 5 5  ~ : ~ S

. . — . S ’ 
: ~ 

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— I ~
- -— 

~~~~~~~~ ~~~~ \Q~~~~~~~t~~ Ai( 
—- - - 

1 
- S - S

~~~~

~~~~~~~~ L~~4c~~ VYj~’~r~~P’i 
ç)~4~p ~~ 

~~~~~~ ~v’4~5 ~~~ 

-

-
S 

I S & Y )~k~~ ~~~
) V’?~~~~~ W~4’- 14A ~-’

~~~~~~Y;
-5
LL- ~~~ ~~~~~~~~~~~~~~~~~ G&a~A~ 5 ~~~~~~ >~‘~~~y~ ~O ,6~~ tAg~ v’-’ -

O~1*4~ ~ 4uc.~(j~oø ,~ACM~Y ~‘k’ (~t ~ 
cVp ~ ~~~~~~

~~~~~~~~~ Luc~4, - 
(~ ‘~t~tiE4.4 ~7 ~~ a 

_ _ _ _ _  ~ “z4

~I Z~~
t4A? w~.i~ s ~ ~~~~~~~~~~~~~~ o:?

-5
tf,

T
t -2#,14, 

~~~~~ ~~~~~~~~~~~~~ 

- -

~

- -S ~~~~~~ C )  7
- 

-

I 1~”%- 
- °~~ ‘ ~~~ 14f ‘~‘ ~ -

- - 
S 

‘
~ 

‘1 = -i4~’ o~j

I 4 
t I

f ~- S I

~)P ~~~~ ~~~~~~~~~~~~~~~~~~ tv~tk 
_ _ _  ~~ce~t~’~’ J~—i

- - : ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
-4 

~~
‘

~
‘•‘-‘ °“I— 

~~~ ~~~~~~~~~~~~~~~~ S

- ~- (W.L’ ePA? ~~~ ~W)c ~~~~ .~&~#4-i~, ~ -~

:=r ~~~~~~~~~ 
C; 4i-&) 

~~~~~~~~CTLCA~~~ I
5. ! I I ‘31~~~~~~~~~~~~~0~~° L~5 I

S S - j 1~A~~~ 
S

i ~~~~ -.

- - —1 ~ r~
.L_ I ~ t~~~1 ’~— :  .~- - - - -i  - 1

~ 

S 
. 9 ~~~~

S ~~~~S S S - 5 S S 5 - S S ~~~ ----~~~~~~ -S *S-*~~~~~~~~~~~~~~~~~~ 
S S~ S~~~ S S~~~~~~~~~~~~ 

5 5 - S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~ 5 — -~~~~* — - - - - --S ——- - -- - _---—---—S-_-— -- --- 5~~~~~5~~~~~~~~ S -S 5~~~S -S~~-5~



_ _ _ _ _ _ _ _ _  -S ---S --- -S

- ‘ — S 
S

-f
E N G I N E E R4I NQ  C O N S U LJT A N TS , INC.

~~~~~~~~~~~~~~ ~~~~~~~ ~~j~~~~~/~t~~~~
) _ SHEET NO. ____OF_____

S ~ 9 ’ 4 ~~-~ ~~~~~~~~~~~~~~~~~~~~ ~~7(/6~ 9C1I Ir7~~ JOB NO. _ _ _ _ _ _ _ _ _ _ _ _ _

~~~~~~~~~~~ .4? c~ L~ M ~~~~~ ~~~ ~j  ~
A 

~~k. 0 -• %~i ((
~ — BY ‘~f I - DATE v~Av~ ~~~~~~~~~~~~~~~~~~~~~

<\i~~’ ~~~~~~~~ ~
•5 ~~~~~~ ~~~~- ‘z~ ‘~ o L1~~~ 

(‘-l ::- -/_. -,
~~~‘, ‘

~~~~~ ‘ ( .
~~~

, ~~~~~ - ~~~ ~~ ‘
~~~~

‘

~5~4y, 4~L v W?~~’~ e~k. 
~~ ~T

1 ~~ Ci~- ( ’/~’4~’~” ~- 4 5

C
k~~~

SZ i’57

~~~o 
~~

‘ (
?

S
.L

~~~~~~~~ 

S

F ‘~~~
-
~~~ ~~~~~~~~~~~~~ - - 

~ ~~~‘ ~‘-~- ~
-
~~~ -‘-~ -- 

S

S - S S - ~~~~~~~~~~~~~~~~~~~~

I 

- 
- 

~~

3~ ~~~01~?t? -
- 

<‘Vi ~~~~~ 1~~’ 0-3:1

S .~
. ~.i(&4~1.i)0 7 S

~
S 

-
S

S 

~~

, , ~
(
~7/ ~~~ ia~

41’~~~ OZ ~~~t-

~r. ~ , ~ ~-iL4~~
I ~~~ 

S S - 

S

S 

~~~ 
-~~~~~~~~~b~~~~’~’ 

-

~~~~
S 

& 
~? ~ ~1?. ~ ~

S 

- 
~~~~~ ~~~~~ ~~~~~~



- ~~~ ,5S” ~ 
~~~~~~~~~~~~~~~~~~~ 

- -— S -~~~~

ICI- 4 ~~NG-INE INQ C O N S U L T ANT S, INC. 7S 
~~~~~~~~~ 

• 

SHEET NO. t OF ~~~~

~~~~~~~ ~~~~ JOB NO.

- 

~~~~~~~~ S BY ~~~ DAT’ S/ i a~

~~~~

“ 
.\ S 

S 

-

- 
.5~~ ~~~~

&= -~~~~~~~~~~~~~~ S

5 

- 
- 

THIS PAGIE IS BESS 
QUALITY p~L U ~AB~~ - -

OO~Y FURZ~IS~~~ 
TO DDG ~~~~—

S

. ‘
I 

[

4 :  
_________  _ _  —_ _- ~ S - 



S -~~~~~--- -*- --S--5 — ---—-5—

~~NQIN~~~E R ~INQ CONSULT.A NTS, INC.

~\)~~~~.j ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ SHEET NO. OF____

- 
‘
~~

-
~ c- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ Po~) ?>~~ _ JOB NO _ _ _ _ _ _ _ _ _ _ _ _ _

~~~~ oc~~
e’

~~ ~~~~~~~~~~~ eIC’~~ 
- 

BY ~~~~~ DATE~~1./ c’ 1~ ’ I

-
S - \/~.J1f ~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~ ~~~~~

~7~- ’(-’ ~.: ~~~ ~~‘
. 

~c c ~-~X ~~
. r~ ~~ 2-,I

S - 

I 

<~ ~~c-..\ ~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~ ~~~~ c
~?i’(~~~ M 1 9€ -

~~~ 
p~ 

S

1° - 
.

- 
S

S 

~~~ ‘~-~--t4

v ‘vi’ Jt 2-1 ~ -3

a, i ~ ~~~~~~

Si

S ~~~~~~~~~~~~~ c,’~~~ i 
• 

~~~~~ 
c~~ ~8o)

S S 

#S~~M.%~~~ I

~~ ‘7J~ ~~~J’ ~Z~4 ~,Iic v .t -” 
- 

S

z~~~-~--°~’ 
~~~~~~~~~~~~~~~~ 

~ *s5’5~
ç
~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 

_
~~.~ A.L’ i—~~

k_ o.~ ai4~, S

- 
C -

~~i) c L ~1 ~ ~~ 
~~~~~~~ “-

i 
~~~~~~~~ ~~ V

(.94 
- 

O.~~~

S - 
4.1(~ ;4’4 o-~v 

S

S 7-~ 7 ~A~-5~ ~ ‘J.O
~~~~ ~~~~ 

S

- 272~ ~7.2.7 ~~~~~~ ~~4~ ’ ~~~
C, 207 ‘~~~4 ‘ -~2~ o - 4

• ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~-vc c\ 
~~~~ 

“, 12
~~

-- o.24 - S~~~~~~~~~~~~~~~~~~~~~ k ~~~t ’5 PSs s ‘~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
_ ‘

~~~~
-
~

-

-- S S~~S~ S
~~~~~~ 5 5~~~~~ 5~~ - 

S S - S S



_ _ _ _ _ _ _  _ _ _ _ _ _ _ _  -5—---’-

__.___ _____-__S•,__.__S ~ •S_ —__,_ ____,_.S - _*_ 5S-__5 s~ . rW— 5 ._SSS5S*S~SS4S5:.SI 5;5 _ S 
‘-~ 

-5

I

- 

-

S

- S HEC 1-COMPUTATIONS

___________ 
-S 

-5 

_ _ _ _ _  _ _ _ _ _

,---- - - --- S -~~~~~~~~~~~~~ - S - - S5 ~~~~ S S ~~~~~~~~~~~~~~~~~~~ --- - -5 - SS - -- - S S -- S S S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ S_ _ _ _ - - - - - _ - - S - - - - S _ _ _ _ - - -5_-----S_-_- __ _ -S____5_--___,-~~ - 5  S — - -- -S-5 - --- S -- —,--- ~~~~- S - - -----— -~---~--—- S ---— - - - S --—--~~~ -S 5
~~ S

- -------- S----,—’- .~ -5— - -- ----,- -- 5 5 5 5~~S~~~~~~~~

w Jt/4~7-/-~S ~ b4j ~ D4n1 SHEET NO. I OF_I
S ~~~~~ V A~~ a I/

~
,/ ii ,,t ( - 

~ rn’rn~
,
~7v C’eAY~~ - BAck up JOB NO. /2O ~~

-
~~~~~~---,‘ ~ -~-: .~ ~~~

- :-
_ . ~~~ - - 5 -- .: ;_ : _ — -

~ 
~~~~~~~~ 

-

— 

-: 
~~~~~~ BY~~ k~

L8 DATE~~~~~~

~~~~~~~~~~~~~~~~~~~~~~ 

j LiE 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~i~ :t ~~~:

tI
~~ -~ 

--- -~ r--~
-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~- ~~~ -1- -~~- - _j -

~~
_ - :: Llf:i~rc~-5 ~1~

:
~
E1:”?= =~~~ O = ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- --5 -

~ ~~~~~~~ ~;j-1y~42~,;, 
•1~ i: ~~~~ILT1~~I 

—±-
~~~~~_ I :z:jiitft : ii

r-1 ~~~ - ~
-- --1-- -- ---- - --- --- - --L-H--- --- J---LS-L— ~~4- - - S_ S - S ~ ~~~

~fti: =t:tE= -i 1: ~ i: I~ ~t~s(i~jOi :~‘-F~
- 

~~ ‘ :~iLi: ~S I ~ I ‘, •11-,:c ~ /2~~ ~~~~~ 1 ~ ~ 
S

F— 5 — ’-~ —- - -+--  - S S4~~~5 --4- -±) - - -  — — -4N’
~
-”-” ~~~~~~~~~~~~~~~~~~~~~~~~ ~~

.4. ~~~ --- - - — -~~--- -—- —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L~1 55 ~4— ;5~5-L~ ~~~~~~~~~~ 43LSO j /64 /~~~S~~~~_4~~_ 
~~ L ~l L ! J . ~~~~~~ _1~~ 1 - --L-~ -L-~~—~~- j~~~ I~~~~~S S r ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 

I
S 

~~~~~ ~~~~~~~~~~~~~~~ 
I I ~~~~~~~~~~~~~~~~~~~~~~ 

S
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~±j~t! ~frni±~i~”r 

4_j

~~ ~ _ - _ - - i_ S S S - - s - - - --
~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~ 

. 

I

_ -S

~ LI~~~~ 4~
~ 

-Etat-Itaa~aa +a-5E aa ~ aa ~ ~a a a’a aia a~ a~
~}t:::::=:::::: :: :1 ::1 I:~~~~ 1::±±

S r t ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ ~ 
~ I 

f
~~~~~~~~~~~~~

_ _
~~~~~~~~~~~~ t s  ~~~~

5
-S-

LtttI TI.tTIL jIIIIIII IIIIII -~~~~L1TTtI~- I ~ 
- 1 1 

_ _  

-- +-- - - - -

~~~

- -- - - - - - - -

~~~~~~~~~~~~~~

-- -- 

_
~~~~

_ 54-5~

_ _

.~iiJJJ1 [ 
_ _  H

S - - --- S -
- S S -—S--SS -- - -~~~~~~~---” — --— -- S------- S-S- S



r~~
’-’  

- -

S 041 SAFETY INSPECT ION • NCu4 JEIStY
I’ 4 ITCS POflfl DAM

S PMF 000TIN;

.Ir.S S~ CC!FICATI3N
NO NN* NMIN IDAY 1MM Z~ Z N ~CT~ C IPi T IP*T NOT AN: oo 1 0 0 0 • 0 • • •

- - - - .jOpcR NW ?
- _  5 5 -  5 0

-S - SUB—AR EA RUNOFF COM’JTL T! DN

— 
- 

S S INPUT SNYDER COEFFICIENTS- - - ISTAS ICOMP ICCON ITAPE JPI.T JPRT INANE

- 7 0 0 0 0 I I
5 ‘ S4YDRoGRAPN DATA -

IHYDG lUNG TAR EA SNAP TR3DA TNS’C MAY 13 ISNOW ISAME IOCAL
• 

-

- 

- 0 1 15,02 ,b .oo 10.Aa 0,00 0 .000 0 0 S 
-

— —  5 5  - - - PRECIP DATA
-- 5 -  - S NP STOR M DAJ OAK

— 5 
6 0.01) 0.00 0.00 - S

S S -- PRECIP PATTERV
5 

- 
- 0.33 1.70 0.59 7 .07 2.08 1,03

LOSS DATA -
STRKR Ot.TKR OTIOL tRAIN STR.cS RTIO 4 $TRTL CNSTL. *tS~x ~flRø-- 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

-

- UNIT HYD M O GRAPH )&TR 
S

-

- 

-_ 

- 
TP2 3.61 CPZO.62 ~4TA: 0 

-

RECESSION 1)41’
31010= 0.00 OTCS’4 0.00 RT!0R 1,00

APr*3x1M4y! CLANIC COEFFICIENTS FTOM lIVEN SNYDER Cp A’~D TP ARC T~ u 6.10 AND N-~ 5.00 INTERVALS
S 

UNI T HYDPOGAA’H 32 END—OF— PERIOD ORDINATES , LASS - 5.13 NOUNS, CPa- 0,61 VOL . 5,99
75. 278. S0~. $20. 1008. 1016. ~~3. $11, 673. 55,,

0 6 .  - SOs. 320, 266. 221. 103. 152. 126. 1~5. $7.
72, ~0. 50. 01. 30, 20. 23. 19. 16. 13.
11. o. 

-

- - (NO—O F— PER IO D ~I.OW
TIME RA 1~ EKES CORP 0

I 0.53 0.33 00,
2 1.70 1,10 270,
I 2.3~ 2.59 ~72. 

S

0 7.0? 7.0? 2608.
S 2. 08 2.08 353M , -

~ 1,01 1. 03 913g .-- 
1 0.00 0.00 12652.5 55 
0 0.00 0.~~ 13O~~. 

-
S 

9 0.00 0.00 15829,5 
10 0,0’) 0.00 10~A 1, 

S - 5
-- 5 -. II 0. 00 0,011 13010,5 

12 0. 00 0 .00 1191?. 5

5 13 0.00 0.00 0155,
10 0.00 0,00 7150,
15 0.00 0.01) iSIS. 

-- 

- 16 0,01) 0,00 5205. ~~
17 0.00 0.00 0357.- - 18 0.00 0.00 3610,

‘ 10 0.00 0,02 3005. -
- 5 

20 0 ,80 0,00 21.96. 5 -
S - 

21 0.00 0,1)0 2013 . - -
- 22 0.00 0 .00 1722. .

~~~13 0.00 0.50 1030. ~~~~ ~l- -
- 20 0,10 0 .00 t INS. S -

-‘S 
13 0.00 0.00 ~Si, -

16 0.00 0,00 019, 4rpr 
S

- 27 0. 00 0 .02 600.
20 0.00 0,00 565, -

20 0,00 0.1)0 6~ ,- 30 0.09 0,00 3~0, 
- 

-

31 0.00 0.00 323, - ‘

3P 5, 01) 0.00 1$~, S 5 -5 5 
35 0.00 0,00 210, - 

- 
- -

- — - - 5 
30 0.00 1.00 168.
33 0.1)2 0.~ o -119.S - 31 0.00 0,00 00, - - S

- - - -  
37 0.08 0.00 1?,- 
30 0.03 0.00 0, -

S 
- 39 0.00 0.00 5, ‘~~~~~ 

- - — 
5

S S - S - 00 0.00 0,00 0, 
- - 

-

- - - S S 
SUM %6,15 16,00 130001, - - - -: — -

S - PEAK 6-HOUR 2%—HOUR 71—NOUN’ TOTAL VOUJOC - S - - - -
S 

C’S 1S$2~ , 1375g. 6211, 1061, iI~~ i3, -
INCHES 0,63 13,70 16.11 11,11 -

IC.’? 6821. 10077. 10770. lfP7N . 

—-- S S - .- S—- S-5 -~~~~--5 ——-- ~--~~- I

— 5- -—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 5 — - S- - S - S-S - S_S__S._ -~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ S ~~~~~~~5- ’ ~~~~~~~~~~~~~~

- 
MYOROG RA PH ROUTIN G

- - -
: ROUT E PMF WY 3ROGRAPH 4HITES PONO DAM 

S S

- IST& O ICOMP ICCON ZIAPE JPL? JPRT INAME— - -  - 
7 1 . 0 0 2 0 1- - ROUT ING DATA

‘ S - 
•~os~ c~OSs AVG INCS ISANC 

S

- - - - 
0.0 0,000 0.00 I 0 

-

- -  - — - NSTP$ NSTDL . LAG AMSKK - 0 15K STOMA

- S 
‘ 0 o 0 . 0 ,000 I,10U 0 .000 — 1.

370*06(5 0, 2. - 
~, 

- 16, 21$. 33. 00, 50. 0. - 
S.

OUTF~ OW• •
s 

5, jao. - 700, 
- 1800. 3200. 7200. 15200. 10730. 0. ‘ •, -

- T IME COP STOM , AV G IN COP 3UT 
S

- 
5 - 

1 0. 50. 00, 
5 —

2 3, 159. 213.- - - 5 5 
3 10, 625, 871, 5 

- 
S

5 
0 20, IRIO . 2511.
5 29. 00,4. 5563 .
6 35 , 7309, 9076 ,
7 00, 10905. 1261%,
8 00 , 13853. 15010 .
9 ~5, tSool, 15537,

- S - S 
10 1.1), 13335. 13555, -- - 5 
11 00 , - 10002, 12803,

- S S - - 
12 33, 1201.0. 11291, 5

S - 13 55. 111086. 11961. -

- 11. 33. 537~• 71136. — - - - 
15 30 , 6960. 6161.

- -- 16 - 29. 5700. 505 9. 5
- -- - I? 26. 1.801, 0229 .

16 25. 3987, 3711,
- 

19 22. 3112. 2920.S - 5 
20 20 . 1751, 1120 ,

- ‘ 11 17. 2203, 10J7 .S - 22 11, 1697. 17,8,
23 ‘ 13. 1576. 11.1%, -

5 5 55 Ole 12. 1309, 1252.- — - — - - - 
- 23 11, 1067, ~$1. 

-
S 

26 10. 905. 81.1.S - - 5 17 9. 750. - 6,2. 5 5

26 7. 623 . -  5,0, -

- - S  2~ 6, 5%? , 077.  -
S S 30 5. 529. 5,5. -

31 s , 557, 351, - 
‘ - 32 0. 2~l. p77,

- - —. - - S - 35 
5 

3~ 200. 215, 
5 - S  —

5 3% 3, 193. 171.   -_ - -
S - - - S - 33 a. ass . 126.  — S - — -_

S - _ ‘ 31 t. SI. $5.S - - 5 
37 - 11, - so. is. 

- - S

— - — - - 5$ A , S. S. — S - ~_ _ 5 S

- —  - -- 39 ~o. 0. 0. - S

- 5 - 5 —  
- 

5 - 5 -  - - - S  45 ~5, 0. 0. - - - - —  S 

-

— 
- 

S - - 
su~~ 

-. 151.096. — 
-

-- - - PEAK 1—NOUN 
- 

1%—HOUR 77-NOUN TOTAL VOLIJP)E -

• S 
C’S 15087. 13783. 6255. 3~il. 15%%~6. 5 - -  -

- - - INCHES - - 8,15 15.75 16,11 11.11 - - S

S - 

- 
AC.’? 6o51), 12070. *2771.. 12770, 

- - 

-

- 
- 

-

15

—— - s ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
_ _ s  __ .~

_ _ 5 5 _ S  ~~~s s_s . _J~~s~ _ _ s 5  S s s ~ss . *S~~~~ s~~ s~~~~~ A ss& L~~ ~~~~~~~~~~~ —— _ s _  s—s.-- .-4~. — s  _ _ _ _



r - 
- - 5 •-— S - - --- - - --_’--- -” - S - - — - S - S ---_-- ----S-- ---- -- SSS - ---

19

S 

S .

- - - - - - - 
- 

. SAM alflys .-.4P1.~,, .  • 11C~ ~~TISV - • .
S 

- — 
S 
- - - - 

Ullilfi 00 DO’ - - - S

- — 
- - 

—
: - 

- - 
- 

-
. 

- 141 MILP P~F PIS.003 0D iflhi$ • ‘ - - - S • .

-
- 

S - - -~~~ $‘CCyVICITII * S S

- - - - - - - 1 1$ ~SIA UNtO 2Ii*N 11 tRIO N!T~~ z’i.v ~~ar o,r, ‘ - :
- ~ -a . . • , a • ~ . -

— —  -
-
- — - - _

~~~~
— - 

-~~.C’ NJ?~~ 
- - , . .S - - S - S  - 1 - - - - S  

~~~
_ S  

-

S - - -
.- - S -51- 

- 
S 

•_,•~~~~~~~• 
_.__—... - ~~~~~~~~~~~ -

— 
S - S 

~~~~~~~ C0~~ JTITI0O - 
S. 

-

‘ INPUT SNYDt’ COCSFTCI!077 TIlti ROITTPLV IT •~~ - 
‘ - -

S - S - Sisal ZCONP ITCON TYAPC J’U JPRT SOINt - - - -

- 7 $ 0 $ I I $
-- ‘ - - KYOU051**N DIVA - 

- -
lOlUSS vi~~ ~?Mta SNIP “Sn. TRIPO 8*TT~ Z30~ d !SA~t L5 A1 - -

- 
_

—
. : * 10.02 ~~~~ *1.15 •,fi 1.100 S o I 

-
— - — - S - PIACIp 0*71 - 

• - -- -- — S -- S - - - 5 
, - 

~ 5706$ oaj oa~ SS I - - ‘~~~ S 5 ••SS 0.80 1.00 - — 5 - - - SS - —- ~~~~_ 5  - — P*CCZP .A?T(OO S
• - I•iS 1.70 1.’9 7.07 1.01 1.13 - 5 5 - -

— LOSS DATA - S 
-17018 ~~.Tii U’ ‘T 10i £111110 711(3 5i534 STIlL CN1?~ $1771 01505 --

— 
— 

- 

. 5  
5 -  

I.., 0.00 0.00 I... 1.00 0 .80 0 .00 0,00 8.03 0.05 - 
- -

S - — - - --  - UNIT HNIU0SSIPM 3lI~R - S - - —- — — 
S 

- -  - 770 5.81 CP.0.U ITS. I — -

S S - 
~ 7Ct35T0W Dali -

• - VR,e. 0.00 SPOt’.. 0,00 ITIOUt III — -

~~~ O5I1aafl ~~~~~~ 02UPTCTD,TT rOOM SISrI S71DC’ CP 8110 YP ARC t:. 641 600 0’ 3.40 IOTtAVILS - S

- OUT? M70108a5’W 77 C0~~-SO.’E1IDO ORDIN*TCS. *1, 5.13 lOUIS. C’. 
~35 VULS 0.70 - - -

- - 70. Ii ~. 311. 030, ‘ 1008. 1316. 173• $i~~_ 113 50$.. —
080. 385. iii, 118~ Sat, IS!. *01, 116, *05. I?. -

- 78. 68. 50. Ii, S._ 10. 01. 10. 11. 11. —
S.. 0. 5 

5 
-

- - - S S C’IO—Dr— PC*TOO r .,d 
S -

- S — - S T511f R&I~ CXCI ~~RP S 
- — —— 

- - 
1 8 1 0  S.~~ 00. - — 5

• - - 
- a l.fl j .?o 5?I_ 

- 
-

- I 110 1.09 771. 5 —
• — 8 7.0’ 7,87’ 5800. 

— - S
5 

- - - - — , 1-so a.’. ITO’.. — -— 
SS 

6 1.03 1.83 I13~.• — . -. — 7 • .SO 040 12131. - —S - - S 
S 0.00 0 .00 55001 

--  -I 0 .00 0 _ lie 55010. -- - IS 8 .05 0 .0* 1158* 5- j~ $ 0 4 S _ OS 13N*l~12 S IiI 0 _ OIl *j l lY , - — 
-

— - -  5 - is 0.6$ S,0i 5*55,-- 51 5.00 0.30 715%.
S ii 5.10 0.’-l 03*5.

*1 0.08 0.0. 1100. 5
1? 0.00 0_ NA s-SI,_S 5 
10 0 .00 141 161*,- 
II •~•~ 0 ,110 5055k S
*0 0.80 0.111 *111. - -- 
II 1.110 I_ SO 1015.- 

-- sa 0.00 540 1703.— - -  - 50 0.5 0 0 ,00 - 11150. 5 -
58 0.00 0.00 tIll. -13 5.50 1.10 056.- - 

5 16 5.00 5 .08 II’.. -S 5 5 
fl III lee  $68.
111 O H 0,05 101.S — • - ‘ aN 0.30 1 I 3  SIP. ‘ 

-- . - Is S.., S.0e III. S -
1* 5.511 I_ os 300, - 

- -- II 5.11 0 .08 110 5 -- - - 35 5.00 0.00 7*9. • 
- —- 

~s 0,11 I~0I ‘ 16$,
11 540 8,55 III, —— S - IA 5.00 5 .00 8’, - - - —-- 37 5.50 8.1$ - 1?, -- S S 
p5 5.I• 5,00 S. - 

-30 0.05 5 .00 0, - 
— - - S -

- - 
- 

- — .0 1.10 0.6$ 8. - -- 
- 

~~~ ~~~~ ~~~~ 
- 110008, - 

-

PIll 1001SOU ~~~~~~~ Tent . b LURT - S
- • 

~fl sg059~ tS~i’ sass . 1855, s1~~lt, - -- 10cs.t$ ‘ 8.6* 10.70 18.i$ 16.18 • - - -IC—’? $188. 118??. 11770. • Ill’S. - 
S

S - S V  ~lUI.O100.1C0 IT 0.II - - - S 
-85. 13$. ~~~~ , 5III • 7755. 0570. 658. 7508. 70i~. 1511 - 

-8508. • Ill .. 5,7?, ISIS. ItS?. 088$. 217$. 1800. liSt. *558.
& 5 8 .  0o~. fl1~ S’s. 5•5, u s ,  so,. $. 70%, — j75, — - 

5 5 5

sit. , 11*. 351~ So. $9. SO. S. I. I. 5-.. ,
- S 11~~~~~ .- — - - ~l

- 
C’S 7010. 5478. 5001. 1511. TIP’S.- 0.91 p.85 8.55 S o sS 

- - lC.~~ 1051. $108. III?. 
- $171. S 

-

THIS PAQ~E IS BEST QUALITY PRLCI’ICSABLZ -

S ~ PY YU~2USHED 1~ DDSC - 

$6 

- - 5 S ~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



~ SS

S 
• - 

- 
NOUT C HALF OF PNF HTONOGRA PW THNU WH ITE ’S POND DAM S

*5753 7~0MD ZCCO~ ITAPE JILT JPRT XNA’IE
7 0 0 2 0 1 -

S - ROjY ONG DATA
GLOSS CLOSS AVG IRES ISAME

S - 

- 0, 0 0,000 O~ 00 1 0
S NSTPS NSTOIS. L~~~ AM$KK 7 TSK STO MA

5 5 0 0,oOO U ,00U V.000 .1,

STOMAGE’ • 0, 2. 9. 16. 2” . 33. ~~~~ 150. - 0. S.
— 

0. 125. 700, 1500. 3200 . 7200. 15200. 10730, 0. :0,

S — - 
TIME (O P STO* AVG *7 (OP OIl?

S - - a o, 20. 20 . - 

-

- - - 5 
2 2. 7~ , 100.

S - - S 
3 6, 312, 1.27,- — — —  
1. 12. 905. 1222 . -

S — - S 
5 21, 201.7. 2667.S - - - - - 1 27. 3611., - %53~~ 

S

- - 7 30 . 51.52, 1272,
S 

5 35, 6921, 7519.
5 31., illS. 7906.

10 33. 7692. toSO , S S
S S 

- Ii ‘ - 
5%. 7001. 6556, 5

12~ 29. 6020. 5s39.
S - - 

*3 27, 501.3. 0556. 
5 5

S 
14 2S~ 0159• 3023.

- 15 25, 31.50. 3173, - S

- 5 
16 2%. 2690, 2672. -

- - 17 tO, 2000. 2j~ 1. - - S

16 16. 1993. 1002. 
5

19 tIe , 1656. 15*9 , - S

20 12. 1375. 1270. - 
-

5 - 
~1 II. 1142. 1449.

I 
- 22 iS , ~%5, $75 • 

-

23 9. 735. 721..
- - 21. 0, 650 . 113. - -

- 25 1. 51.3. 505 . - - -

S - 26 5~ 
‘ 

SS ~St •  1.22. 5 -

- 27 5, 375. 309 . -

S 20 1., 311. 290.
29 3, 256. , ‘a.

- 
30 3. 211., 700 , - -

31 2. 175. 11$.
32 7, 106 , 136 . - S

- 33 2. 1~2. 111.. 
5 —

• 31. 1. 96. ~1. 
- - -

35 1. 77, 15,
- 36 0. 00. 52,• 37 0. 15. 9.

36 0. 1., 2 - —

3M 5, 0. 0. - -

00 0. 0. 0, 
- -

- - sIl o ?72~6. — -

- - PEAK I-HOUR 21.-’IOUM 72-1’Du’ TOTAL V 0LU~~ 
S

- 
‘ C S  7~ 0$, 6561. 311.2. 153~ , 7720S.

114CH~ S 
- 

4. 3% 7.R9 S,~ S 0,00 5S 
AC .’? 31.13, 6236, 6337, 1367. - S

S 

R A C ~h1B 

--- -- S—~~~~~~ -- S -  S - ~~~~~~~~~~~~~ - S - -~~~~— ~~~ S S_ _ ~~~~~~~~~
__~~~~~~~S _ S S —~~~~~~~~~-~~S5_5 5 - 

S


